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ABSTRACT

The AN/GLH-4 (XW-1) equipment described herein is a modified Ampex Model
FR-700-1 recorder/reproducer developed for Rome Air Development Center and in-
tended for use in recording and reproducing data signals in Monitoring Set, Panoramic
Data AN/GLR-1. The equipment meets the specifications of Exhibit RADC-5077A and
equipment specification SE-48000. All four units have been successfully tested to ST-
48000, Preliminary Acceptance Test Procedure, and two units have been tested to
RFI specification MIL-I-26600. Special paint, per FED-STD 595, has been furnished
at the request of the customer.

The AN/GLH-4 is a fully transistorized wideband magnetic recorder/reproducer
designed to MIL-E-4158B. It is compatible with other equipments in the FR-700 -
AN/GLH family. A half-hour of dual-track wideband FM recording by the rotary head
assembly and dual-track auxiliary data recording by conventional method is furnished
at a tape speed of 25 ips. An hour of wideband single-track and dual-track auxiliary
recording is provided at 12.5 ips. The wideband signal circuitry has been optimized
for pulse response by modification of the record/reproduce electronics.

Signal connectors on the dubbing panel have been duplicated by connectors on a
top-mounted junction box, which also provides a connector for operation from a re-
mote station. Record, Reproduce, Fast Forward, and Rewind controls are provided
at the customer's remote panel along with control status indication, end-of-tape indi-
cation, record confidence (monitor) Indication, and end-of-tape anticipation indication
45 seconds before end-of-tape.
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1.0 INTRODUCTION

1. 1 PURPOSE AND SCOPE

The work performed under EP 759, "FR-700 Modification (RADC)" and Ex-
hibit RADC-5077A is summarized in the following sections of this report. This
project involved modification of the FR-700-1 wideband magnetic tape recorder/
reproducer per the above exhibit and its ammendments of 27 October 1960 and
13 March 1961. The modified FR-700 equipment, designated Recorder/Repro-
ducer Set, Signal Data AN/GLH-4 (XW-1), is intended for use in recording and
reproducing data signals in Monitoring Set, Panoramic Data AN/GLR-1.

A description of the basic FR-700 recorder, an outline of the FR-700 modi-
fications specified by Exhibit RADC-5077A, and a brief description of the com-
pleted AN/GLH-4 equipment are given in this section of the report. Section 2. 0
provides a more detailed description of the modifications and summarizes the re-
sults of the Preliminary Acceptance Tests. Section 3.0 evaluates the modifications
with respect to the performance specification, SE-48000. A copy of SE-48000 is
provided in Appendix I. ST-48000, Test Procedure Specification, Preliminary Ac-t ceptance Test, is provided in Appendix II. This specification includes the Model
FR-700 System Test Procedures (Appendix A), the Preliminary RFI Test Proce-
dures (Appendix B), and the Data Sheets for the preliminary acceptance tests of
Equipments 101 through 104 (Appendix C). Copies of RF7 test reports on Equip-
ments 101 and 104 are provided in Appendix HI.
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Figure lb. Tape Transport In Open Position
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C) 1.2 DESCRIPTION OF FR-700 (See Fig. la)

The FR-700 is a fully transistorized, compact wideband magnetic tape re-
corder/reproducer that meets the design intent of MIL-E-4158B. Basically, it
consists of (1) a tape transport assembly, including tape handling components, wide-
band rotary and auxiliary head assemblies, rotary head drum and capstan servos,
control and monitor bay, and card rack; (2) a switcher/servo bay containing repro-
duce and servo electronic printed circuit cards; (3) a power supply bay; and (4) the
frequency changer bay. All assemblies are mounted in a 75-inch cabinet which is
accessible from all sides. The equipment is shielded to reduce RFI to a minimum.
A temperature control system circulates cooling air to all units from a filtered air
in-take in the bottom of the cabinet; no outside cooling source is required.

The FR-700 is compatible with the AR-300 and AN/ALH-4 series of re-
corders. Specifications may be found in the FR-700 manual.

1.2.1 Method of Recording

One or two wideband tracks are FM-recorded in the passband from
10 cps to 4 mc * 3 db, and two auxiliary data tracks are direct recorded in the
passband from 300 cps to 15 kc * 3 db. A 200-cps control track and a monitor track
are also recorded as part of a confidence indication system for proper transport

c• operation.

The upper tape speed, 25 inches per second (ips), provides for
dual-track recording on both the two wideband and the two auxiliary data channels.
This speed may be halved to 12.5 ips for single-channel wideband recording and
dual-channel auxiliary recording. Record time per reel of tape is one-half hour
for dual-track recording and one hour for single-track recording.

Frequency modulation is employed to record the wide frequency
spectrum of 10 cps to 4 mc because FM shifts the spectrum upward, reduces the
number of octaves to be recorded, and permits the whole spectrum to be recorded
on a single track. In addition, the signal-limiting action of the FM system pro-
vides automatic amplitude matching of the multiple head outputs, which vary in
sensitivity in both Record and Reproduce modes. Conversion of the recorder in-
put signal to an FM signal takes place in a modulator, where the input signal modu-
lates two oscillators operating at frequencies that result in a 6-mc FM output when
they are heterodyned. The FM output of the modulator is applied by the head drivers
to the magnetic heads at saturation level.

4
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I T.

0 1.2.2 Tape Transport Assembly (See Fig. la, 1b)

The connecting cables for the tape transport permit the transport to
be swung out for access to the components mounted on the rear and to the switcher/
servo box (see Fig. 1b). In the closed position, the transpoi't is held in place by two
locking catches. A clear glass door provides rf shielding and allows observation of
tape handling.

The tape transport provides handling facilities for transporting two-
inch magnetic tape over the heads at closely controlled, preselected speeds of 25
and 12.5 ips.

Mounted on the top surface of the aluminum base casting of the trans-
port are the tape handling components and the magnetic recording head assemblies.
The card rack is mounted on the rear surface of the base casting and accommodates
18 plug-in printed circuit cards. An additional 16 cards are plugged into the switcher/
servo box behind the transport. Also mounted on the rear surface of the transport
are the control circuit harness and relays, and other electronic parts too heavy for
mounting on the cards. Tape transport connections are made through captive cables
which terminate in connectors, enabling easy disconnection of the transport from the
rest of the equipment.

1.2.2. 1 Tape Handling... The tape handling components include the
tape supply reel assembly, the tape guide assemblies, the capstan assembly, and the
take-up reel assembly (see Fig. 2). Since it is important that the tape be driven over
the heads at an accurately controlled speed, a constant speed motor is used to drive
the capstan during Record. When the tape is reproduced, the speed at which it was
recorded is accurately duplicated by servo control of the capstan speed to insure con-
stant tracking over the recorded tracks.

To prevent mishandling of the tape during any mode of operation, the
supply and take-up assemblies are each driven by a separate electric motor through
a hysteresis clutch. This is controlled by a system consisting of a tape supply and
take-up photocell assembly (see Fig. 3) and a printed circuit card plugged into the
tape transport card rack. The current flow through the supply or take-up clutch
coils is normally proportional to the radius of tape remaining on the supply or take-
up reel; however, a fixed maximum current is driven through the supply clutch coil
in the Rewind mode and through the take-up reel coil in the Fast Forward mode.
Tape tension between reels is maintained by arrangement of the drive motors in
such a way that they tend to drive the reels in opposite directions, each reel being
driven to take up tape. Whea all slack tape has been taken up and the slack take-up
idlers are under tension, the tape is held at rest, ready to be drawn across the heads
by the action of the capstan assembly. The torque applied to each reel is in propor-

jC'
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tion to the radius of tape on the reel because current through the hysteresis clutch
coil is controlled by the amplified output of the tape-sensing photocell assembly,
which in turn is controlled by the amount of tape on the reel (see Fig. 3). Additional
control of tape tension against transient disturbances is provided by two slack take-
up idlers, which also serve as tape guides. One idler is fitted at the exit from the
supply reel assembly, the other at the entrance to the take-up reel assembly (see
Fig. 2).

1. 2.2. 2 Head Assemblies. . . The two wideband channels are re-
corded by a rotary head assembly (see Fig. 4a) which records information trans-
versely on the tape at right angles to the direction of tape travel. To insure con-
tinuity of the recorded data on the tape, the rotary head drum has four heads spaced
90 degrees apart (see Fig. 5). At all times at least one of these heads is in contact
with the tape and can record or reproduce. In addition to the input data, two time
base marker pulses are recorded for each revolution of the head drum (see Fig. 5).
They insure correct reproduction of the recorded data time base when the tape is
played back (see Para. 1. 2.3. 2).

A control track is NRZ -recorded longitudinally on the tape for use
during reproduction (see Fig. 5). The control track head is mounted on the wide-
band head assembly tape guide to contact the tape close to the rotary head drum.

A monitor track is recorded longitudinally at the edge of the tape by
a d-c energized head located in a fixed tape guide (see Figs. 2 and 4b). The monitor
track is recorded before the tape passes over the wideband heads and is erased every
time it is crossed by a wideband record head moving transversely across the tape.

The monitor track reproduce head, an erase head, and the two auxil-
iary data record heads are mounted'in one auxiliary head assembly (see Fig. 4c).
When the tape passes over the auxiliary head stack, the partially erased monitor
d-c track produces a pulse output from the monitor track reproduce head. This out-
put drives the amplifier for the monitor circuit and causes the monitor lamp on the
control panel to light, indicating that recording is in progress (see Fig. 6). The
monitor amplifier is mounted on a printed circuit card that plugs into the transport
card rack.

An erase head in the auxiliary head stack is provided to insure a
noise-free tape surface on which to record the two auxiliary data channels. The
head is so placed that the tape passes over it before it reaches the auxiliary record
heads. Auxiliary data recording is by conventional longitudinal recording methods.

8



Figure 4a. Wideband Rotary Head Assembly
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1.2.2.3 Control ay... The cntrol circuitry consists of back-lighted pushbutton switches, a potentiometer, indicator lamps, relays, solenoids,

and thermostats, all interconnected by a wiring harness. All operational push-
button switches are mounted on the front panel of the control bay (see Fig. la).
They are: Power On, Power Off, Record, Reproduce, Fast Forward, Rewind,
and Stop. The mode of operation can be changed only by switching first to the
Stop mode. A backlighted monitor lamp illuminates when recording is actually
taking place. A tape speed selector switch in the control bay drawer permits
selection of either 12.5 ips for single-track or 25 ips for dual-track wideband
recording. A tracking potentiometer (see Fig. la) provides longitudinal posi-
tioning of the tape in the reproduce mode for optimum tracking of the heads over
the recorded tape.

Control of the equipment is by hermetically sealed relays, mounted
in the relay bracket assembly on the rear of the transport. Most relays operate
from the 28-vdc unregulated supply, but some are operated from the 24-vdc regu-
lated supplies to provide power failure safety interlock.

Solenoids are used throughout the equipment to provide remote con-
trol of components. The rectifiers associated with them reduce switching tran-
sients caused by the collapse of a magnetic field when the current flow through a

( solenoid is interrupted.

To protect the equipment from damage by overheating, thermostat
disconnect switches are located at various points inside the transport. When
cooled, these thermostats are self-resetting. The control circuit for the tem-
perature control system is mounted on a circuit card in the transport card rack.

An end-of-tape sensing switch is fitted to a bracket close to the
solid tape guide that mounts the monitor dc record head (see Fig. 2). When the
transport is correctly threaded, the mylar base of the tape serves as an insulator
between the switch spring contact and the fixed tape guide. When the tape supply
runs out, the spring grounds a contact on the fixed guide, which energizes the
stop relay to return the equipment to Stop mode.

1. 2.2 Wideband Record Electronics (see block diagram, Fig. 7)

1.2.3.1 Modulator. . . The frequency modulation record system
consists of a modulator and a gated head-drive amplifier mounted on printed cir-
cuit cards which plug into the transport card rack. The input signal to the modu-
lator, between 10 cps and 4 mc, modulates two oscillators whose outputs are
mixed to produce a 6-mc frequency modulated carrier. The carrier consists of
a carrier frequency plus sidebands, distributed symmetrically about the carrier.

K)
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The head/tape complex in this application does not respond to the upper sideband
(i.e., high frequency sideband), however equalization prevents degradation of the
recorded signal.

1. 2.3. 2 Head Drivers. .. The two gated head driver amplifiers for
Channel 1 record are mounted on a single printed circuit card. Each amplifier drives
two heads in parallel; one amplifier feeds heads 1 and 3, the other feeds heads 2 and
4. The gated head driver amplifiers amplify the signal from the modulator to a value
suitable for application to the heads. They also apply two clamp marker pulses to the
FM signal to enable timing of the head switching when the signal is being reassembled
in the Reproduce mode. The marker pulses are timed to occur in the overlay period
when heads 1 and 2 are in simultaneous contact with the tape (see Fig. 5). The re-
produce electronic head switcher is designed so that no break in the reproduced signal
is detectable. The single head driver amplifier for Channel 2 record drives all four
heads in concert.

1.2.3.3 Time Pulse Generator... The time base pulse generator
provides the two-microsecond marker pulses put on the recorded wideband signal in
the gated head-driver amplifier. In the Record mode, the time base generator is
triggered by the 200 pulse-per-second (pps) waveform from the rotary head drum
pick-off head. In the Reproduce mode, the generator is triggered by the 200-pps
waveform recovered from the reproduced wideband signal, and provides the refer-
ence signal for the signal switcher and the female guide servo to drive the guide
motor and position the female guide to correct the tape stretch over the head tips.

1.2.4 Auxiliary Data Channel Record

The auxiliary data channel record amplifiers are mounted together
with the control track record amplifier on a printed circuit card which plugs into
the transport card rack. The two auxiliary data amplifiers are identical and pro-
vide the equipment with Direct Record facilities.

1.2.5 Reproduce Electronics (see block diagram, Fig. 8)

The reproduce circuitry consists of (1) the wideband reproduce cir-
cuitry, (2) the signal switcher, (3) the auxiliary reproduce circuitry.

1.2.5. 1 Wideband Reproduce Circuitry. . . The wideband repro-
duce electronics are located in the switcher/servo box behind the transport (see
Fig. 9). The circuitry consists of (1) a preamplifier; (2) a limiter, which reduces
undesirable amplitude modulation of the signal caused by the varying sensitivities
of the magnetic heads;(3) a demodulator, which provides full wave detection of the
limited FM signal of the reproduce heads; and (4) post-amplifiers, which restore
the reproduced signal to the amplitude at which it was recorded.

15
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1.2.5.2 Signal Switcher... The signal switcher reassembles
the four separate amplified signals from the four separate reproduce heads into
one signal corresponding to the original recorder input signal. The switcher cir-
cuitry consists of a switcher gated amplifier for each channel and a synchronized
gate generator, all mounted on printed circuit cards plugged into the switcher/
servo unit. Four preamplifiers, one for each head, provide wideband amplifica-
tion for the low-level amplitude signal from the wideband reproduce heads before
it is applied to the head switcher gated amplifiers. The preamplifiers circuit
boards are plugged into the tape transport card rack.

1. 2.5.3 Auxiliary Reproduce . . . The auxiliary channel repro-
duce circuitry provides for the reproduction of the two auxiliary tracks recorded
on the tape with the wideband information. The amplifiers and equalizers are
mounted on a single printed circuit card that plugs into the switcher/servo box.
There is a printed circuit card for each channel.

1.2.6 Power Supply Bay

The equipment's regulated D. C. supplies, the head drum motor
drive amplifier (MDA) and power supply, and the crystal-controlled frequency
standard are all mounted in the power supply bay drawer immediately below the
control bay. The main power on/off switch is on the face of the drawer.

. 1.2.6.1 Frequency Standard. . . Close control of the record/
reproduce head drum speed is obtained by comparing the angular velocity of the
head drum with the phase of the very accurate frequency standard and using any
phase difference to correct the drum motor speed.

1. 2.6.2 Motor Drive Amplifier . . . The 400-cps power of the
head drum motor is frequency-stabilized by the MDA for a long-term accuracy
of the head drum speed. The MDA provides a synchronized 120-vac, 400-cps
sinewave power supply for the head drum drive motor. The MDA power supply
outputs are 24 vdc, 12 amps unregulated for the MDA power output transistors,
and 28 vdc for the transistors driving the power output transistors.

1.2.6.3 Regulated D.C. Power Supplies. . . The negative 24-
vdc and the positive 24-vdc regulated supplies both supply the electronic circuitry
and some relays which protect against regulated power supply failure. The sup-
ply will maintain its d-c output within 1 per cent of 24 volts, for an input variation
of k 6 per cent with a load of 3 amps over a temperature range of 25 0 - 85 "C.
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1. 2.7 Static Frequency Changer

The static frequency changer converts the single-phase, 60-cps
115-vao input to three-phase, four-wire, 400 cps, 115 vac. The a-c capacity of
the frequency changer is 800 va. The unit also has a 28-vdc, 9.5-amp output to
power relays, indicator lamps and the MDA. The changer unit consists of a three-
phase digital ring oscillator driving three separate square wave amplifiers, one
for each phase. The square wave generated in each amplifier is converted to a
sinewave of low harmonic content by means of a tuning filter at the output of each
amplifier. Control of the output from each amplifier is effected by controlling the
duration of the square wave in each driver amplifier. Each amplifier has a feed-
back amplifier which provides adjustable protection against short circuit or over-
load of a phase. The frequency changer is located in the drawer below the power
supply bay.
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1.3 REQUIRED MODIFICATIONS PER EXHIBIT RADC-5077A

1.3. 1 Special Provisions

1. 3.1. 1 Paint. . . The equipment, with the exception of the trans-
port, was painted in accordance with FED STD 595, Color No. 36176 (Air Force
blue, semi-gloss).

1.3.1.2 Top-Mounted Junction Box. . . The FR-700 cabinet was
modified to provide a top-mounted Junction box, which contains remote control
and remote indication connectors, wideband input/output and auxiliary input/output
signal connectors, input line power connectors, fuses, and rf filter.

1.3.2 Wideband Signal Circuitry Modifications

1.3.2. 1 Input Level and Impedance . . . The FR-700 wideband
modulator circuit was modified from an input level of 2 volts p-p and an input im-
pedance of 650 ohms to the specified 1.6 volts p-p and input impedance of 100 ohms.
A level set control on the input in the form of a dual potentiometer was included to
maintain the 100-ohm input impedance.

1.3.2.2 Output Level and Impedance . . . The post-amplifier circuit
was modified to change the output level from 2 volts p-p, with a 20 to 50 ohm output
impedance, to the specified 1.6 volts p-p, with a 100-ohm output impedance.

1. 3.2. 3 Transient Clamping and Filtering . . . The blocking oscil-
lators were modified to provide a change in wideband signal clamping time during

switching from 1 microsecond to the specified 0.5 microsecond ± 20 per cent.

1.3.3 Auxiliary Circuitry Modifications

Modification of the FR-700 auxiliary record amplifier was required
to change the input impedance of +50K ohms to the specified 100 ohms. Modification
of the FR-700 auxiliary reproduce amplifier was required to change the 1-volt rms
output with a 600-ohm impedance to the specified 1-volt rms output with a 100-ohm
impedance.

1.3.4 Control Circuitry Modifications

The FR-700 cabinet, control panel and control circuitry were modi-
fied for operation of the equipment from a remote station at a specified maximum
cable distance of 125 feet with no degradation of performance. Control and indica-
tion for remote operation were provided as listed below; connectors were furnished
at the top-mounted junction box.
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(CONTROL AND INDICATION

(1) Record (Start)
(2) Reproduce (Start)
(3) Fast Forward
(4) Rewind
(5) Stop

INDICATION ONLY

(1) Local Service
(2) Remote Control
(3) Record Confidence (Monitor)
(4) End-of-Tape
(5) 45-Second End-of-Tape Anticipation

1.3.4.1 Remote Indication of End-of-Tape. . . The FR-700 control
circuitry was modified and a relay added to provide end-of-tape indication at the
customer's remote panel. The relay is activated upon automatic stop and provides
the required -24-volt indication voltage at the remote control plug on the J-box.

1.3.4. 2 Remote End-of-Tape Anticipation Indication. . . End-of-
tape anticipation indication was provided 45 seconds before the end of the tape by
means of a tape pack radius sensing system (discussed in Pam. 2.4.2).

1.3.5 RFI Suppression

The FR-700 shielding was effective but insufficient to meet MIL-l-
26600, Class III requirements. The wideband modulator boards, the junction box,
control panel, and rotary head assembly were the chief source of spurious radiation.
Special shield boxes and filters were provided for the modulators; special shielding
was provided for the control bay, junction box, and rotary head assembly; and a
conductive glass door was provided for the transport. Equipment 101 successfully
met the RFI specifications after these modifications. Equipments 102 and 103 were
not RFI tested.

Equipment 104 was tested with the above modifications but failed to
meet MIL-I-26600, Class M. Subsequent evaluation resulted in incorporation of
additional card rack source shielding and filtering for the modulators and head
drivers. A special inner card rack was designed with input and output perimeter
filters for housing the head drivers and modulators. Retesting of Equipment 104
with these modifications was successful.
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Equipments 101, 102, and 103 were retrofitted with these shield
boxes, filters, and other radiation suppression modifications at the custmer's
installation. RFI suppression modifications and testing are discussed in Section
2.6.

1.4 DESCRIPTION OF AN/GLH-4 (XW-1) (See Figure 10)

A copy of the AN/GLH-4 equipment specification (SE-48000A) is provided
in Appendix I for reference. Since the equipment is basically an FR-700, already
described in Section 1.2, only a brief description will be given here.

Like the FR-700, the AN/GLH-4 is a fully transistorized wideband mag-
netic tape recorder/reproducer which meets the design intent of MIL-E-4158B.
It consists of a tape transport assembly, power supplies, a printed circuit card
rack, temperature control system, control unit, and frequency changer, all
mounted in a cabinet approximately 95 inches in height (see Figure 10). Record,
Reproduce, Stop, Fast Forward, and Rewind modes of operation are available.
The equipment meets RF specification MIL-I-26600, Class MI.

FM recording is used for the two wideband channels in the passband from
10 ops to 4 mc, and direct recording for the two auxiliary channels in the pass-
band from 300 cps to 15 kc. Recording speeds are 25 ips for a half-hour of dual-
track wideband and auxiliary recording, and 12.5 ips for an hour of single-track
wideband and dual-track auxiliary recording. The method of recording is the same
as that described in Section 1.2 above.

The wideband signal circuitry has been optimized for pulse response rather
than standard frequency response (see Para. 2. 2.3). Thus, the AN/GLH-4 has
somewhat poorer high frequency (above 2 mc) characteristics than the standard
Ampex wideband recorder/reproducer.

1.4.1 Machine-to-Machine Compatibility

The AN/GLH-4 is compatible with the AN/ALH-4 signal data re-
corder, the Model AR-300 wideband recorder, and the AN/GLH-3 (XH-1) wide-
band recorder/reproducer, as well as the FR-700. Tapes recorded on the AN/
GLH-4 and reproduced on other compatible equipments will have the wideband
amplitude linearly expanded from 1.6 volts p-p to 2 volts p-p. Frequency re-
sponse will be * 3 db from 10 cps to 4 mc, pulse response will be slightly de-
graded, and there will be a polarity inversion.
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Tapes recorded on other compatible equipments and reproduced on
the AN/GLH-4 will have the wideband amplitude linearly depressed from 2 volts
p-p to 1.6 volts p-p. Frequency response will be * 3 db from 10 cps to 2.5 mc and
down loss than 10 db at 4 mc. Pulse response will be similar to AN/GLH-4 speci-
fications. There will be a polarity inversion.

1. 4.2 Signal Connections

All input and output signal connections are made at a connector panel
mounted between the cabinet's upper and lower rear doors. The wideband input level
adjusts are also found on this panel. The auxiliary channels have parallel connections
in the top-mounted junction box. Jumper cables are provided for series connection
to the wideband input/output connectors, also located in the top-mounted junction box.

1. 4.3 Transport Modifications

1.4.3. 1 Tape Pack Follower Arm. .. The tape pack follower arm is
used to light an indicator lamp on the customer's control panel in anticipation of end-
of-tape. As the tape pack diminishes in thickness on the reel to the point where only
45 seconds of tape remain, the follower arm operates a microswitch, which completes
the circuit to an indicator lamp on the remote imnel. The speed selector switch in the
control drawer selects the correct microswitceh for the speed of operation.

1.4.3.2 Remote Control and Indication. . . Remote operation of the
transport is provided when connections are made to the Remote receptacle on the
top-mounted junction box. Record, Reproduce, Fast Forward, Rewind, and Stop
modes are provided, plus indication of control status (Local Service or Remote Con-
trol), indication of end-of-tape, and indication 45 seconds before end-of-tape. Master
control of the transport is retained at the equipment control panel until the Remote
Control button is pushed, when control is transferred to the customer's remote panel.
The equipment returns to the Stop mode and Local Service control status when end-of-
tape is reached regardless of the operating mode or the control status. A record con-
fidence monitor light indicates that the tape and drum rotation are at the proper speed,
that the equipment is in the Record mode, that there is record current in the heads,
and that the wideband heads are contacting the tape.

1.4.4 Record/Reproduce Electronics

The equipment specification (SE-48000A) provided in Appendix I outlines
the signal requirements. The FR-700 modifications required to meet the specification
are discussed in Section 2.2.
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1.4.5 Frequency Changer

The static frequency changer converts the 120-vac, 50- or 60-cycle,
single-phase line supply to 117 vac, 400 cps, three-phase for operation of the equip-
ment.
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() 2.0 DISCUSSION

2.1 JUNCTION BOX, DUBBING PANEL

The FR-700 cabinet was modified to provide mounting details and access to
a top-mounted junction box. Stromberg-Carlson requirement prints, supplied by
RADC, were used as the basis of the junction box design. By January 1961 the de-
sign was completed and the RFI shielding had been provided; routing of signal lines
from existing terminations and controls to the junction box had been determined,
and receptacles for remote control and indication, for signal input/output connec-
tions, and for power input had been selected. The types of connectors used and the
terminations are described in the AN/GLH-4 (XW-1) Instruction Manual.

The wideband input level adjusts for Channels 1 and 2 and the connectors for
dubbing are provided on the panel at the rear of the transport. The types of connec-
tors used and the terminations are described in the Instruction Manual.

2.2 WIDEBAND SIGNAL CIRCUITRY

2. 2. 1 Modification of Modulators

It was decided that additional video amplifiers would not be required
to provide the specified 1. 6 volt p-p input signal level, since specifications could

f -be met by modifying the existing modulator record amplifiers and incorporating a
level set control (wideband input level adjust) in the panel at the rear of the trans-
port to attenuate the input level and maintain the specified 100-ohm input impedance.
The modulator circuits were modified to deviate a full 750 kc for the specified * 0. 8
volt. A dual potentiometer was used for the input level adjust to maintain the 100-
ohm impedance. The heterodyne amplifier tank circuits were reversed to provide
a polarity inversion to match the inversion caused by modification of the post-amp-
lifiers. The input coupling capacitor was selected for optimized pulse response
equalization.

2. 2. 2 Modification of Post-Amplifiers

The post-amplifiers were modified to provide sufficient power to de-
liver 1.6 volts p-p into a 100-ohm load and to provide an output impedance of 100
ohms. The output stage of the post-amplifier was redesigned as a common emitter
rather than an emitter follower to maintain the 100-ohm impedance. The redesigned
post-amplifier accommodates sinewaves in addition to plus and minus pulses.

2. 2.3 Transient Clamping

Before the problems involved in reducing transient clamping time
from 1. 0 microsecond to the specified 0. 5 microsecond can be understood, a de-

(2 scription of the signal processing in the wideband reproduce circuitry must be given.
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The switcher gated generator receives the output from the head pre-
amplifiers in the form of four overlapping bursts of modulated carrier on four
separate inputs. Because of this redundant overlapping, the signal cannot be
directly reconstituted from these bursts. Therefore the switcher operates as
a free running electronic switch which is "synced" once every fourth time by a
signal reproduced from the redundant portion of one of the inputs. The output
of the switcher is a continuous signal envelope of modulated carrier with tran-
sients at the switching points. The switcher also produces a 1-microsecond
signal at the time of switching. This signal is developed by a blocking oscillator
and transmitted to the post-amplifier, where it controls the transient clamp.
The signal is passed through a delay line to compensate for the delay of the car-
fier signal in traversing the limiter, demodulator and post-amplifier. The modu-
lated carrier is limited to remove the amplitude modulation and switcher transient
peaks; however, the switcher transients remain as discontinuities in the carrier.
The limited carrier is demodulated. The FR-700 type demodulator provides op-
timum sinewave response of L 3 db from 10 cps to 4 mc. As an inherent part of
this demodulation process, the signal is passed through a low pass filter to cut
off the carrier feed-through frequencies above 4 mc. The switcher transient
frequency discontinuity is processed by the demodulator and appears at the low-
pass filter output as a spurious frequency.

The transient energy is spread over an increased period by this low-pass
filter. Though the major portion of this transient is expended in less than 0.5
microsecond, the spurious components conti,,ue for a total period of up to 0. 8
microsecond. This demodulated output is fed to the post-amplifier, where it is
clamped for 1 microsecond, ± 20 per cent, to the level of the signal at the begin-
ning of the clamp period to eliminate the transient from the signal output.

The clamping period was reduced from 1 microsecond to 0.5 microsecond
by redesigning the blocking oscillator in the switcher. However, since the 0.5
microsecond clamp would not remove the entire switching transient, the low-pass
filter also had to be redesigned to reduce ringing and pass the transient as a dis-
continuity of less than 0.5 microsecond duration. These modifications provided
improved pulse response of 0.3 microsecond, with rise and decay times of 0. 15
microsecond; however, redesign of the filter degraded the frequency response of
the demodulator, particularly at the high end of the spectrum. Extensive rede-
sign of the demodulator would have been required to re-establish the frequency
response, assuming that such redesign could have been accomplished without
creating additional problems in the reproduce circuitry. Since extensive rede-
velopment was not considered within the scope of the Contract, no further attempts
were made to provide both flat sinusoidal frequency response and reduced clamp-
ing period.
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2. 2.4 Pulse Response Optimization

In March 1961 RADC agreed to optimization of the wideband signal
circuitry for pulse rather than frequency response. Accordingly, Exhibit RADC-
5077A was ammended to specify a video frequency response of 10 cps to 2. 5 mc
L 3 db, down less than 10 db at 4 mc, as referenced to the signal level at 50 kc.
Pulse response was specified as follows:

Input: rise time less than. 02 usec from 10% - 90% amplitude level;
decay time less than .02 usec from 90% - 10% amplitude level.

Output: rise time less than. 18 usec from 10% - 90% amplitude level;
decay time less than .18 usec from 90% - 10% amplitude level.
Pulse width for constant amplitude to be a minimum .36 used.

In March 1961, investigation of the pulse characteristics of a standard
FR-700 was begun. Pulse response pictures were obtained on an FR-700 modified
with a linear phase filter in the demodulator. Rise and decay times of .18 micro-
second were indicated, and pulses as short as 0. 1 microsecond were reproduced
with about half amplitude. These pictures were sent to RADC to demonstrate the
characteristics of the equipment when optimized for pulse response. Performance
testing of the first modified FR-700 (Serial No. 101) demonstrated that the wideband
signal operation was well within the specifications.

Development work on the wideband signal electronics continued through-
out the project. In April 1961 the record system was modified to utilize push-pull
head drivers to reduce inter-channel modulation. The reproduce system was modified
to balance the frequency response differences between the various heads, and effort
was devoted to re-equalizing the preamplifier frequency response.

Some difficulty was experienced in providing reproduced pulses within
the overshoot specification of Exhibit RADC-5077A (no greater than 10% of the pulse
amplitude). The problem was attributed to frequency response variations of the in-
dividual head transducers, the record head drivers and modulators, and the repro-
duce amplifiers, limiters, demodulators, and post-amplifiers. The modulators,
drivers, preamplifiers and post-amplifiers were adjusted for equalization to provide
an improved pulse response and to minimize the deleterious effect which changing the
head assemblies had produced on the system and on system interchangeability. Over-
shoot in excess of 35 per cent on Equipment 101 was reduced 10 to 20 per cent on Equip-
ment 102. In July 1961 Ampex personnel visited Stromberg-Carlson in Rochester, New
York, to retrofit Equipment 101 and thereby provide it with the improved pulse response.
(The 101 equipment had been installed in a prototype AN/GLR-1 at Stromberg-Carlson
for demonstration purposes.)
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S( These modifications also reduced sinewave distortion over most of
the band to approximately 3 per cent at 1 mc and less than 5 per cent at 3 mc. How-
ever, use of the linear phase filter to reduce ringing of the pulses increased distor-
tion at 4 mc because it reduced the output of the 4 mc component but not of the 2 mc
component that tends to distort it. The modification also increased the roll-off of
frequency response at the low end of the band. The response was flat down to 20 to
25 cps but down more than the specified * 3 db at 15 cps and down about 4 to 5 db at
10 cps. However, the RADC Exhibit indicates a minimum frequency of interest of
100 cps, therefore these deviations were considered acceptable. By the end of June
1961, development work on the wideband signal equalization was complete.

2.3 AUXILIARY CIRCUITRY

2. 3. 1 Record Amplifier

InvestigaLioni of the standard FR-700 auxiliary record circuitry re-
vealed that the record amplifier had an input impedance greater than 50K ohms
(specified value was 100 ohms). Modification was therefore made by the addition
of a 100-ohm resistor across input to ground.

2. 3. 2 Reproduce Amplifier

( The reproduce amplifier was modified by adding an emitter follower
to provide an output impedance of 100 ohms. This solution proved unsatisfactory,
however, because increasing the output impedance to 100 ohms caused excessive
distortion when the signal level was raised to 1 volt rms. It was therefore decided
to use transformer couplings, which provided a satisfactory solution.

2.3.3 Flutter

Reconcilliation of the contract flutter specification of 0. 25 per cent
rms, measured between 30 and 300 cps, and the FR-700 product specification of
0. 04 per cent rms between 30 and 300 cps proved a difficult problem. The FR-700
exhibited flutter of 0. 25 per cent normally, however it was necessary to ensure this

performance. Any satisfactory solution required extensive redesign, and since the
Exhibit precluded major modification, RADC agreed to change the flutter specifica-
tion to agree with the FR-700 product specification.

2.4 CONTROL CIRCUITRY

The FR-700 provided back-lighted pushbutton controls for Record, Reproduce,
Fast Forward, Rewind, and Stop modes. Local Service and Remote Control status
indications were also required at both the local and remote panels. Modification of
the FR-700 control bay drawer was made to install the wiring harness, terminal strip,
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plugs, and relays required for the additonal control status functions at the local
panel, and to route control functions and signal lines to the top-mounted junction
box for remote operation of the equipment.

2.4.1 Control Logic

The following control circuit logic was planned:

(1) When operating from the remote station it should not be possible
to operate from the local control except to stop by actuating the
main power on/off switch.

(2) During pre-operation or service periods, control should not be
available at the remote station.

(3) Both the remote and local stations should indicate the mode and
status (location of control function) of the machine.

(4) The remote station should be provided with end-of-tape and end-
of-tape-anticipation indications. End-of-tape should be antici-
pated 30 to 60 seconds before automatic stop. Record confidence
(monitor) indication should also be provided.

(5) When the end of tape is reached the equipment should automatically
return to local control. Control status should be transferrable
only at the local station and only when the equipment is in the
Stop mode.

2.4.2 End-of-Tape Anticipation Indication

Two methods of providing 45-second end-of-tape anticipation indication
were developed. The first sensing system employea a follower arm to measure the
radius of the pack on the supply reel and a microswitch to indicate the radius of the
pack when there was 45 seconds of tape remaining until automatic stop.

The second sensing system employed a pick-up head within the supply
reel drive to measure the frequency generated by the reel hub drive gear and a resonant
reed relay to indicate when the frequency was analogous to 45 seconds of tape remain-
ing. Since the capstan would be removing tape at a precise velocity, the frequency of
the supply reel drive gear would be directly proportional to the radius of the remaining
tape pack. A prototype of each system was built and evaluated.
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Evaluation of the tape pack follower arm indicated that end-of-tape
anticipation could be signaled consistently within the 30 to 60-second period with a
setting stability on a given reel of better than k 1 second. This method of anticipa-
tion indication was chosen for development. An improved follower arm for the
production AN/GLH-4, developed in June 1961, reduced internal friction and im-
proved operating precision by incorporating solenoids behind the transport to pro-
vide operating power. The arm remains retracted for all modes of operation ex-
cept Record and Reproduce, when it engages automatically. (The tape pack fol-
lower arm is described in Para. 1.4.3.1.)

2.4.3 End-of-Tape Indication

End-of-tape indication at the remote station was provided by means
of the FR-700 end-of-tape switch, which automatically stops the machine. A relay
was added and the circuit modified. The relay actuates upon automatic stop to pro-
vide the specified -24 vdc voltage at the remote control connector on the junction
box. An indicator lamp at the customer's remote station signals end-of-tape and
return of the equipment to Local Service status.

To improve the reliability of the automatic stop switch, which could
malfunction if its contacts were improperly cleaned, a second switch was located
in the auxiliary head assembly on a parallel circuit. This second switch activates
when the tape tension drops to a value of a few ounces or less due to tape breakage
or end-of-tape.

2.5 START TIME

Exhibit RADC-5077A specified record and reproduce start time of 4 seconds
or less, but the FR-700 start capability was 6 seconds. Efforts to reduce this time
were made but no satisfactory results were achieved.

In Record mode, start time is the elapsed time between pushing the Record
button and observing stable drum motor servo operation. In Reproduce, start time
is the elapsed time between pushing the Reproduce button and observing stable switcher
operation. In both modes the drum motor must come up to speed and the drum motor
servo become stable. In addition, the capstan must come up to speed in Record, and
the capstan servo become stable in Reproduce.

Continuous evaluation indicated possible means of reducing start time:

1. By providing a standby mode with the drum motor and capstan motor run-
ning, thereby reducing the time required for tape motion stabilization.
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2. By starting the drum motor off one phase of the line frequency changer
for several seconds to improve acceleration of the drum motor.

3. By employing an earlier version of the capstan motor to reduce time to
stable motion.

The disadvantage of item 2 was that the drum motor would have to be shifted
to operation off the frequency standard-controlled MDA, and time to synchronize this
condition was required. The earlier version capstan motor reduced the time to syn-
chronous capstan motor operation to about three seconds in the Record mode. In the
Reproduce mode, however, an additional two seconds were required to lock in the
capstan and switcher servos. Since no satisfactory solution appeared possible with-
out extensive redesign of the drum motor and its drive components, and since rede-
sign was beyond the scope of the Contract, RADC agreed to bring the AN/GLH-4
start time specification into line with the FR-700 6-second start time.

2.6 RFI SUPPRESSION

2.6.1 AN/GLH-3 Evaluation

An FR-700 production machine modified as an AN/GLH-3 prototype
was used to determine the design modifications required to bring the AN/GLH-4 up

4 to MIL-I-26600, Class MI. Testing with this machine continued throughout the pro-
ject.

Initial evaluations indicated that the existing FR-700 enclosure shield-
ing was not sufficient to meet the specification. The major source of radiation ap-
peared to be the wideband modulators, which heterodyne frequencies of 106 and 100
mc, and 81 and 87 mc to produce the 6-mc carrier frequency for the two wideband
channels. It was thought that the modulator circuitry could be modified to bypass
these frequencies and isolate them, and that the modulator boards could be rede-
signed to reduce or isolate the source of radiation to a point where it could be suf-
ficiently attenuated by source shielding or the existing FR-700 enclosure shielding.

Modification of the modulator source shielding produced a marked
change in output frequency; the 6-mc carrier frequency was shifted to 7.5 mc. How-
ever, sheathing the back of the modulator boards in a grounded copper sheet proved
satisfactory in attenuating the radiation without affecting the output frequency. By-
passing the plus and minus B voltage to the ground also reduced radiation. These
and other modifications, such as additional shielding in the card rack, improved
shielding for the junction box, and conductive glass on the transport door to reduce
radiation in the rotary head assembly were expected to bring operation within speci-
fication requirements.
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Interface tests of the AN/GLH-3 held in February 1961 indicated
that the modified equipment conformed to conductive interference requirements
of the RFI specification and almost met the radiation interference requirements.
Radiation interference was reduced to a point where only the 6-mc carrier fre-
quency was beyond the specified 6 db level. Evaluations continued in an effort to
reduce this to specification.

2.6.2 Preliminary RFI Acceptance Testing

2.6.2.1 Equipment 101 . . . In March 1961 Equipment 101 was
sent to Filtron Company, Inc. of Palo Alto for preliminary RFI acceptance test-
ing to MIL-I-26600, Class MI. The results of this test are summarized in Para.
2.7.3.2 and detailed in the report of 3 April 1961, a copy of which is provided
in Appendix III to this report. Radiated RFI was 5 db above specification due to
excessive interference from the recording head and the control panel. Filtron
recommended grounding the control panel and providing more adequate shielding
of the record head. These recommendations were carried out. In addition, the
control drawer was completely enclosed and a ground plane shield designed for
the control button switchers. All wiring entering the control bay that was no
longer needed (due to modification of the control circuitry) was removed, and
the junction box was provided with better mounting and improved shielding.
Equipments 102, 103, and 104 were modified the same as 101.

2.6. 2. 2 Equipment 104 . . . RFI testing of Equipment 104 to ST-
48000 was carried out in August 1961 in an effort to prove out the modifications
described above. Improvement in RFI suppression over Equipment 101 and full
qualification to MIL-I-26600 were expected. The equipment seriously failed to
qualify. Extensive retesting was begun but failed to divulge the reason for the
failure, and examination of the prototype AN/GLH-3 test data did not indicate
radiation to the extent found on Equipment 104. Design work was begun in an at-
tempt to improve source suppression of the modulators and head drivers. The
following modifications were made:

1. Head drivers and modulators were enclosed in a separate en-
closed card rack within the transport card rack.

2. Feed-through perimeter filters were provided on all inputs
to the cards within this special rack.

3. Improved shielding of the wideband head assembly was pro-

vided.
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( )Equipment 104, with the prototype shielding and filters, was retested in September
1961 with complete success. It was determined that the head driver voltage should
be maintained between 65 and 70 volts, rather than the 65 to 75 volts specified, to
reduce the 6-mc radiated interference below specified limits. The final RFI test
data on Equipment 104 are given in Appendix MI.

2.6. 2.3 Equipments 101, 102, 103 Retrofitting . . . Production shield
boxes, filter assemblies and other modifications were designed for retrofitting units
101, 102 and 103, which had been previously shipped.

2.7 PREUMINARY ACCEPTANCE TESTS

2.7.1 General Information

Preliminary Acceptance Test Procedure ST-48000 was written to the
requirements of Equipment Specification SE-48000, Exhibit RADC-5077A, RFI speci-
fication MIL-I-26600, and the FR-700 System Test Procedure (included as Appendix
A to ST-48000). Preliminary Acceptance Test data sheets for Equipments 101 - 104
are included in ST-48000 as Appendix C. SE-48000 is provided as Appendix I to this
report, ST-48000 as Appendix H, and the RFI test reports on Equipments 101 and 104
as Appendix M.

(C In accordance with Exhibit RADC-5077A, the preliminary acceptance
tests were conducted by Ampex and witnessed by the Air Force inspector. Three
types of tests were conducted: (1) mechanical inspection tests; (2) electrical tests,
including RFI suppression tests; and (3) mechanical and electrical performance tests.
All tests were conducted at the prevailing ambient temperature and humidity condi-
tions, as specified by the RADC Exhibit.

Test equipment is listed in Appendix A of ST-48000 (FR-700 System

Test Procedure) and in Appendix B of ST-48000 (RFI test procedure).

2.7.2 Description of Tests Performed

2.7. 2.1 Mechanical . . . Visual and mechanical inspection tests were
conducted on all four units in compliance with SE-48000 and Exhibit RADC-5077A.
These tests included (1) quality of material and workmanship, (2) identification mark-
ings in accordance with MIL-STD-130, and (3) color, exclusive of the transport, in
accordance with FED-STD-595, color No. 36176.

2.7. 2. 2 Electrical . . . Electrical inspection tests included (1) power
distribution of the frequency changer and power supplies; (2) control and indication
function, including mode and status interlock functions, at both the local and remote
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stations; (3) indication function of end-of-tape and end-of-tape anticipation at the
remote station; (4) record confidence monitor function; (5) inherent circuitry
soundness for both the wideband and auxiliary record/reproduce systems; and
(6) RFI suppression.

2.7.2.3 REFI . Equipments 101 and 104 were tested to MIL-
1-26600 Class M! requirements. Test procedures and test equipment are detailed
in the RFI test procedure, Appendix B of ST-48000. An illustration of the test
facility and set-up is given in Figure 1 of the RFI test procedure. The purpose
of these tests was to determine conformance of the equipment specimen to the
radio interference requirements of the MIL-I-26600 specification, or to deter-
mine suppression measures required to reduce the interference generated by the
specimen to a level acceptable to the specification.

2.7. 2.4 Performance . . . Performance tests included (1) mechan-
ical tests of tape speed, start and stop time, tape packing, and automatic stop;
(2) electrical tests of the wideband output level, S/N ratio, frequency response,
pulse response, fidelity of reproduced signal, switching transient amplitude and
clamping period, crosstalk, linearity, and timing accuracy; and (3) electrical
tests of the auxiliary output level, frequency response, S/N ratio, crosstalk,
distortion, and flutter.

2.7.3 Results

2.7.3. 1 Mechanical, Electrical, Performance Tests . . . Data
sheets on Equipments 101 - 104 are included as Appendix C to ST-48000. In all
cases the equipments met the perfoimance specification and Exhibit RADC-5077A
requirements. Mechanical and electronic improvements resulting from tests of
Equipments 102 - 104 were provided on Equipment 101 by retrofitting at the Strom-
berg-Carlson factory in Rochester, New York (see Section 2.2.4).

2. 7.3. 2 RFI Tests . . . The results of the RFI tests on Equip-
ments 101 and 104 are detailed in the reports provided in Appendix MI of this
document. On Equipment 101, broadband and CW conducted interference, broad-
band radiated interference, and susceptibility were all within the specified limits
of the specification by 5 db, therefore it was considered that the speciman did not
meet the interference requirements of the specification. The test facility com-
mented that since most of the excessive interference was coming from the record-
ing head and the control panel, the test sample would meet the radiated limits of
the specification if the control panel were grounded and more adequate shielding
were provided for the recording head. These and other modifications wore made,
as described in Section 2.6 of this report.
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On Equipment 104, tested 8 October 1961, radiated and conducted
interference and susceptibility measurements indicated that the equipment speci-
man met the radio interference requirements of MIL-I-26600.

2.8 RELIABIUTY

Since each of the four equipments was individually modified in Engineering
from production-built FR-700-1 recorder/reproducers, there was not adequate re-
presentation for reliability testing in accordance with Ampex Engineering Standard
No. 10. Testing of the FR-700 itself was not considered within the scope and intent
of the Contract.

The modifications required to convert the FR-700-1 to an AN/GLH-4 (XW-1)
machine were subjected to evaluation during their development to ensure that the
AN/GLH-4 equipment would not have degraded survival characteristics. It is anti-
cipated that after the extensive check-out each equipment received in Engineering,
which averaged 100 hours per machine, the specified service life outlined in SE-
48000 and Exhibit RADC-5077A will be met.

2.9 MAINTAINABIUITY

The AN/GLH-4 meets the maintainability requirements of Equipment Speci-
fication SE-48000 and Exhibit RADC-5077A. The cabinet provides easy access for

-- adjustment of all assemblies. Most of the electronics are mounted on removable
printed circuit boards, and the modular type mechanical assemblies may be re-
placed with a minimum of disassembly and readjustment.

Routine adjustments, trouble shooting and overhaul instructions are covered
in the Instruction Manual supplied with the equipment.

36



U 3.0 CONCLUMONS

The Recorder/Reproducer Set AN/GLH-4 (XW-1) described in this report
meets the requirements of Equipment Specification SE-48000 and Exhibit RADC-
5077A, Ammendments 1 and 2. It has been successfully preliminary acceptance
tested to ST-48000 and meets the RFI suppression requirements of MIL-I-26600
Class MI. Tapes recorded on this equipment may be reproduced on other equip-
ments of the FR-700 family, and tapes recorded on these other equipments may
be reproduced on the AN/GLH-4 (XW-1).

The wideband circuitry has been optimized for pulse rather than frequency
response per the ammended Exhibit. Modification of the record modulators, addi-
tion of an input level adjust on the dubbing panel, and modification of the reproduce
circuitry produced the specified 1. 6-volt p-p input/output signal level and 100-ohm
input/output impedance. The transient clamping period was reduced from 1 micro-
second to 0. 5 microsecond as specified. The modified circuitry provides a satis-
factory frequency response, but frequency characteristics above 2 mc are some-
what poorer than in the standard FR-700 equipment.

Wideband and auxiliary signal connections have been provided at the dubbing
panel on the back of the cabinet and duplicated at the top-mounted junction box. A
remote connector on the J-box provides for operation from a customer-furnished
remote station. in addition to the standard modes of operation, control circuitry
logic provides fo.r Remote Control and Local Service indications at both the local
and remote panels, as well as record confidence (monitor) indication. End-of-tape
indication and 45-secnd end-of-tape anticipation indication are provided at the re-
mote panel.
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Ampex Data Products Company No.
Redwood City, California Date 426

MILITARY SPECIFICATION

ROCORDER-REPRODUCER SET, SIGNAL DATA

AN/GLH-4 (XW-1)

1. SCOPE

1.1 SCOPE.- This specification covers a Magnetic Wideband
Dual Track Recorder/Reproducer used for recording and reproducing
signal data information.

1.2 The Model AN/GLH-4(XW-l) equipment shall be capable of
recording one or two channels of information, each in the passband
from 10 ape (Cycles per second) to 4 mc (Megacycles), and two
channels of information in the passband from 300 cps to 15 kc
(Kilocycles).

'..3 The Model AN/GLH-4(XW-I) equipment shall be capable of
reproducing the above recorded information to provide one or two
signal outputs from the 10 cps to 4 mc channels, and two signal

outputs from the 300 cps to 15 ke channels.

1.4 During single wideband channel operation the record/
reproduce time shall be one (1) hour, and during dual videband
channel operation the record/reproduce time shall be one-half (0.5)
hour. Daring both single and dual channel operation the equip-
ment shall provide two (2) 300 cps to 15 ke channels.

1.5 The equipment shall be optimized for pulse record/repro-
duce operation and provide switching transient clamping periods
of 0.5 microseconds (nominal) or less.

1.6 The equipment shall be capable of remote control opera-
tion.

2. APPLICABLE DOCUMWNTS

2.1 The following doowents of the issue in effect on date
of invitation for bids form a part of this specification:

1



(~ ) SCIFICATIONS

Federal

CC-M-636 Motors, Fractional (Horsepower Alterna-
ting Current)

Military

MIL-R-11 Resistors, Fixed, Composition (Insulated)
MIL-T-27 Transformers and Inductors (Audio, Power

and Pulse
MIL-V-173 Varnish, Moisture - and Fungus - resist-

ant, for the treatment of Counications,
Electronics, and associated Electrical
Equipment.

MIL-E-4158 Electronic Equipment, Ground: General
Requiremcnt- for.

MIL-E-4970 Environmcntal Testing, Ground Support
Equipment, General Specification for.

MIL-T-5021 Tests; Aircraft Woling Operators' Certi-
fication

MIL-C-5756 Cable, Wire, Pouer, Electric, Portable
*MIL-R-5757 Relays, Electric, Aircraft, General

Specifications for.
MIL-M-8609 Motors, Direct-current, 28 Volt system,

Aircraft, General Specification for.
MIL-D-9412 Data for Ground Support of Weapon Systems,

Support Systems, Subsystems, and equip-
ment.

UIL-Q-9858 Quality Control Sjstem Requirements
MIL-P-17555 Preparation for Dolivery of Electronic

Equipment, Yiscellancous Electrical
Equipment (Except Rotating Electrical
Equipment) and Associated Repair Parts

MIL-E-26431 Electronic Tuning Set AN/USQ-18(V).
MIL-I-26600 Interference Control Requirements, Class

III.

STANDARDS

Federal

FED-STD-595 Colors

2



SE-48000

Military S~80
(JL-STD-129 M1rking for Shipping and Storage
MIL-STD-130 Identification lhrking of U.S. Military

Property
NIL-STD-415 Teat Points and Test Facilities, Design

Standards for.
MS 24139 Relay, General Purpose DC, 2 PDT

(Copies of specifications, standards, drawings and publi-
cations required by contractors in connection with speci-
fic procurement functions should be obtained from the
procuring activity or as directed by the contracting
officer.)

2.2 OTHER PUBLICATIONS.- The following non-Goverment docu-
mentz form a part of this specification to the extent specified
hcrein. Unless otherwise indicated, the issue in effect on date
of invitation for bids shall apply.

AMPEX STANDARDS

No, Date Title

IFS No. 9 Definitions of Standard
Terms

IES No. 10 8 July 1959 Reliability

Ci AMPEX SPECIFICATIONS

No. Date TI[ttle Issue

SP-48000 4-28-61 Product S- .cification AM.odo A177 A:L-H-4(XW-1)
2 Channel Wideband
Recorder/Reproducer

ST-48000 5-18-61 Test Procedure Speci- D
fication, Preliminary
Acceptance Test Pro-
cedure Model AN/GLH-
4(xw-l)

AMPEX DRAWINGS

Date Title Issue

F-48000 4-28-61 Final Assembly and A
Installation Draw-
ing (All supporting
detail drawings
called out in 1-4800O)
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10141-01 nlotig hse
tipping Crate

AMI PUBLICATIONS

488•5-0 5-61 AN/0LH-4(I1W-l) rstsm

(Copies of mpex Standards, Specifications, Drawings,
Procedures and Publications my be obtained fram the
Ampez Corporations Redwood City, California.)

NATIONAL ASMOIATION OF RADIO AND TELEVISION BROADCASTERS
STANDARD

N.A.B. (N.A.LT.B.) Recording and Reproducing
Standads

(Copies of N.A.R.T.B. Standards umy be obtained from the
Iktional Association of Radio and Television Broadcasters,
1771 North Street, North West, Washington 6. D.C.)

NATIONAL ELETRICAL NANUFACTURERS ASSOCIATION STAMDARD

- 34.-1 iotors and Generators

(Copies of 4 puablications my be obtained from the
Nktional Electrical *nfacturer's Association, 155 ast
"4th Street, New York 17, Nov York.)

3. REQUIRZE11TS

3.1 Components.- The A•1GL&-4(XW-) Reoorder/Aeproduoer Set
Sa eL consist of the following Itomised units:

1. 1 ea. Transport A-ss-bly
2. 1 ea. Cabinet Assembly
3. 1ea. Control and Monitorh y

Assembly
4. 1 a. Frequency Changer Assembly
5. 1 Ga. Sitcber/Servo assembly
6. 1 eas. Power Supply Assembly



20, 1 ~ Fixed Buad AE
1n. I as.. Moary Bead AsseGbY with

Servo Guide Adjustment
22. 1 ea. Rotary Need O
13. 1 *a. Top Mounted Junction Box

Assemb2y

NOME For purposes of this specification, a comiponent is
a self contained element of a comaplete systemt or operating
equipment# wAn is necessary for the operation of the system
or equipoent. It is noml2y a combim~tIon of parts, sub-
assemiblies, and assemblies; for *maple, axplifiers, mcdii-
Isatrs, and head assemblies. As used here, Ocompconen
doesn't refer to such things as resistors, capacitors, wad
relays.

3.2 GUDERAL SPECIFIATION.- The requireiments of Specifica-
tic, KMI-1-4158 apply' as requiremients of this specification, with
the exception. and additions specified herein. When the two
specifiatioqi conflicts this specification. sball govern.

3.3 Selection, of Specifications and Standards.- Specifi-
cations and standards for necessary comuodities and services not
specified herein shallbe selected in accardiance with Bulletin
143, except as provided In 3.3.1 and 3.3.2.

3.3.1 Commercial Parts.- Commercial parts having suitable
properties my be used where, on the date of invitation for bidet
there are no suitable standard parts. In any cases cammmercial
utility parts like screws, bolts, nuts, cotter pins, etc., having
suitable properties may be used provided.

a. They oazi be replaced by the standard parts (MS or AN)
without alteration.

b. The corresponding standard part mambers are referenced
in the parts list and, if practical, on the constractor's
drawings.

3.3.2 Standard Parts.- With the exception In 3.3.10, AN and
MS standard parts shall be used where they suit the pupose. They
sManl be identified on the drawings by their part unibers.



3.4. eterial,- In the selection Of parts and msterils,
fllent of major dsigp objeotlvs shlal be the prime omsid-
oration. In so doing, the following shall governs

a. Arts and materials as approved by Specification
U-E-4158 shall be given first consideration.

b. When the contractor can demonstrate that the use of
standard AN or JAN parts or materials will not fulnfil
the design objectives because of sise, veikht, pei•foiune
or other reasons, materials and parts shall be used which
most nearly meet or which exceed the requirements of
general specification.

3.4.1 Protective Treatment.- When materials are used in
the construction of the Recorder/Reproducer equipment that are
subject to deterioration when exposed to climatic and environ-
mental conditions likely to occur during service usage, they shall
be protected against such deterioration in a manner that winl in
no my prevent compliance with the performance requirements of
this specification. The use of any protective costing that will
crack, chip, or scale with age or extremes of nlimatic and environ-
mental conditions shall be avoided.

3.5 Design.- The Recorder/Reproducer'equlpnint is a wide-
band record/reproduce systea using a two (2) inch wide 1.5 Y'lar
mgnetic tape as a data storage medium. The system is designed
for applications in such areas as Radar Reconnaissance, Radar
Tracking, Training, Simulation of Effects for &ystea Evaluation,
Serial PDM, General laboratory use, etc.

3.5.1 The equipment will simultaneously, accurately, and
adequately record or reproduce two wideband data channels, each
In the passband from 10 ape to 4 mc, and two auxiliary data
channels, each in the passband from 300 ope to 15 ko. Also record-
ed are a 200 cps control track for the tape transport servo system
and a monitor track as a part of a confidence indication circuit
for proper transport operation.

3.5.2 The wideband data is recorded on the tape by means of
Rotating Head Assemblies in a transverse pattern of tracks approx-
imately 10 mile wide and 15.6 ails on center. Each of the two
wideband channels is transcribed on the tape by one rotating drum
consisting of four (4) record/reproduce heads mounted 90 degrees
apart on the periphery of the drum. The axdal3 mounted Head
dm- are rotating at a speed of 200 RPS to provide a Head to Tape
velocity of approximastely 2300 inches per second with respect to
Bead Tip radius.
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3. S. 3 Two tape speeds, 25 ips (inches per second), and 12. 5
ips, shall allow either two wideband channel or one wideband channel
record/reproduce operation at constant head drum velocity. During
dual-wideband channel recording the two lateral tape tracks are interlaced.

3.5.4 The two auxiliary channels are recorded on the tape in a longitudinal
pattern by means of a conventional record/reproduce head assembly. An
erase head in this assembly provides for demagnetization of the tape's auxil-

iary track area prior to the time it passes the auxiliary head in record mode.

3. S. 5 Record, reproduce, stop, fast forward, and rewind modes of

operation shall be available and shall be controlled by operating back-
lighted press buttons on the control panel. A frequency converter shall be
mounted in the rack to convert 120 VAC, single phase, 60 cps line power
supply into 117 VAC, 400 cycles. 3 phase power and 28 VDC as required by
the equipment.

3.5.6 Remote control and local service control status shall be available
and shall be controlled by operating back lighted push buttons on the equipment
control panel.

3. S. 7 All control functions shall be sufficiently interlocked to provide
foolproof operation.

3.6 Construction. The equipment represents a fully transistorized,

compact, self-contained wideband magnetic tape recorder/reproducer and
shall meet the design objectives of MIL-E-4158 wherever practicable. Solid
state components and etched circuit boards are used throughout the system
in order to keep weight and volume to a minimum.

3. 6. 1 The recorder/reproducer equipment consists basically of a tape
transport assembly, power supplies, a printed circuit board box, a tem-
perature control system, a control unit, and a frequency converter, all of
which are mounted on a specially designed enclosed cabinet providing ready
access to the equipment from all sides. The tape transport assembly can
be swung through 90 degrees for access to components mounted on the rear
of the tape transport assembly and to the switcher/servo unit printed circuit
board box mounted to the rear of the tape transport assembly. When in the

closed position, the tape transport assembly is held in place by two locking
type catches and the components on the face of the tape transport assembly
are protected by a safety-Slass, clear-view door.
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3.6.2 The control unit is contained in a drawer immediately below the
tape transport assembly with the controls mounted on the face of the drawer
and accessible from the front of the cabinet. The drawer may be pulled out
to provide access.

3.6.3 The regulated DC power supplies and the head drum motor drive
amplifier and power supply are located in the drawer directly below the control
panel. The main power On-Off switch is on the face of this drawer.

3. 6.4 The solid-state frequency converter is mounted in the bottom
drawer below the power supply drawer. The solid-state frequency converter
provides 117 VAC, 400 cps, 3 phase, and 28 VDC from the 120 VAC, 60 cps,
single phase main power supply.

3. 6. 5 Cooling air is circulated to all units from a filtered air intake
located In the bottom of the cabinet. The cooling air is distributed to the upper
units through a channel in the inside of the lower back cabinet door. Each of
the upper units is provided with a separate blower for circulation of cooling air
within the respective unit. There is no requirement for external cooling air
other than the room ambient air.

3. 6. 6 The control circuitry is fitted with overheating protection devices
( which return the equipment to Power Off if overheating occurs (185 0 F). The

overheating protection devices are self re-setting after the equipment cools off
(1750F), allowing the equipment to be placed in Power On.

3. 6.7 All input and output signal connectors are located on a panel
located between the cabinet's upper and lower rear doors. Parallel connection
is provided for the auxilliary channels in the top mounted junction box. The Wide
Band signal inputs and outputs may be connected to the top mounted Junction box
connectors by a series Jumper at the back panel.

3.6.8 Input power and remote control connectors are located In the top
mounted Junction box.

3.7 Performance. The equipment shall be a magnetic tape recorder/
reproducer having the following capabilities:

a. The accurate recording of I or 2 wideband data channels.
each in the passband from 10 cps to 4 mc.

b. Within the limits of specific interchangeability (see 6. 5) the
accurate reproduction (playback) of wideband data channels

recorded b) such equipments a:

(1) Ampex Recording Set, Signal Data ANI/ALM-4 (X1-11)

f



SZo48000

(2) Ampex Airborne Wideband Magnetic Recorder. Model
AR-300.

(3) Ampex Magnetic Wideband Dual Track Recorder/Reproducer.
Model FR-700, Type I and Type 11.

(4) Ampex Wideband Magnetic Tape Recorder/Reproducer Set
AN/GLH-3 (XH-l).

(5) Ampex Wideband Magnetic Tape Recorder/Reproducer
Set. Signal Data, AN/GL--4 (XW-l).

C. The accurate recording of one or two auxiliary data channels,
each in the passband from 300 cps to 15 kc.

d. The accurate reproduction (playback) of auxiliary data channels
recorded by such equipments indicated in stop (b) I through S
above.

3.7. 1 The performance requirements of this equipment shall be predicated
on its capabildty of recording given electrical data of specified character-
istics on a magnetic tape in such a manner that the recovered electrical
data meets all pertaining requirements of this specification when it is being
played back on the same or other equipment of this type in proper operating

4 condition.

3. 7. 2 Electrical Power Requirements. The equipment shall operate
with specified performance from a power source having the following
characteristics:

System: I phase, Z wire
Voltage: 120 Volts, RMS nominal, +10 Volts
]Frequency: 47 cps to 53 cps, or 57 cps to 63 cps.

3.7. 3 The power required by the equipment shall not exceed 2000
voltamperes. The equipment shall present an average power factor of not
leos than 0. 80 lag.

3.7.4 Wideband Channels 1 and 2.

S.7.4.1 Wideband Channels Record

3. 7. 4. 1.1 Input Impedance. The input impedance for shannels 1 and I
shall be as follows:

Channel 1 100 ohms & 10% unbalanced
4 Channel 1 100 ohms 6 10% unbalanced
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$.7.4. 1.2 Nominal Input Level

Slnewave: 10 cpe to 4 mc, 1.6 volts p-p nominal
Bipolar Pulses: 0.8 volt peak nominal

Pulse rise time: 30. 02 usec from 10% to 90%
amplitude levels*
Pulse repetition period shall be no greater than

Unipolar Positive

Going Pulses: 1.6 volts peak nominal
Pulse rise time: 10. 02 usec from 10% to 90%
amplitude levels*
Pulse rppetition period shall be no greater than
I ince.
Note: This type of input represents an alternative
providing a better signal,-to-noise ratio for the case
of complete absence of bipolar input signals. It
requires a modulator carrier frequency of 6. 75 mc
instead of the normal 6 mc for sinewave or bipolar
type inputs.

*CGreater pulse rise times may be recorded but
at a correspondizf degradation in output risetime.

3. 7. 4. 1. 3 Input Sensitivity - With respect to the signal-to-noise and
distortion specifications for the reproduced signals, the input signal level shall
be within minus 0 db and plus I db from the nominal level.

3.7.4. 1.4 Input Connections - Input connections shall be:

Channel I Connector J-256 Top .Tunction box
Channel 1 Connector J-175 Back junction panel
Channel 2 Connector J-258 Top junction box
Channel 2 Connector J-177 Back junction panel

Connector Type: Receptacle. female, UGZ90/U (BNC)

3.7.4.2 Wideband channels Reproduce

3.7.4.2. 1 Reproduce Requirements - The following requirements shall
be met when the equipment is in reproduce mode and set up with a reference
tape recorded with carrier frequency with or without data modulation as
required at both wideband channels at 25 ips or one wldebaad channel at IL 5 ips.
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3.7.4.2. 1.1 Output Impedance - The Output 16W. Impedance for chanmels
I and Z shall be a llows:

Channel 1 100 ohms a 10% unbalanced
Channel a 100 ohms * 10% unbalanced

3.7.4.2.2 Nominal Output

3.7.4.2.2.1 Nominal Output at 50 kc - With 50 kc sinewave modulations
the gain controls of both Post Amplifiers shall be capable of adjusting the 50 kc
sinewave signal developed across the output load impedance of both wideband
channels, respectively, to 1.6 v peak-to-peak nominal.

3.7.4.2. 3 Signal-to-Noise Ratio - With carrier only, the remaining
RMS noise level across the output load impedance of each wideband channel
shall be 30 db or more below the nominal signal output level of 1. 6 v peak-to-
peak referenced to the signal level at 50 kc.

3.7.4.2.4 Frequency Response - With the carrier modulated with a

sinewave in steps and intervals from 10 cps to 4 mc, the reproduced signal
level developed across the output load impedance of each wideband channel shall
not vary more than * 3 db from the particular signal level at 50 kc up to 2. 5 mc
and shall be down less than 10 db at 4 mc.

3.7.4. Z. 5 Pulse Response - The characteristics of a reproduced
100 kc. 1. 6 v peak-to-peak, 0. 02 microsecond rise time, square wave shall
be:

a* Rise time - 0. 18 usec maximum from 10% to 90%e amplitude
levels.

b. Decay time - 0. 18 usec maximum from 10% to 90% amplitude
levels

c. Overshoot - 10%e of pulse amplitude maximum
d. Droop - loes than 10% of pulse amplitude per millisecond
6. Output voltage - 1.6 volts peak-to-peak A 10% for pulses wider

than 0. 36 microsecond. Pulses of less than 0. 36 microsecond
may have reduced amplitude.

f. Undershoot . 10% of pulse amplitude maximum.

3.7.4.2.6 Fidelity of Reproducing Signals

Sinewave: Harmonic distortion shall not exceed 15% of 2nd and 3rd
harmonic added vectorally, of I mcs signal.

Extraneous
Frequencies: The amplitudes of extraneous frequencies

11



occurring during the reproduce process
shall be leu than 20% of the amplitude
of the reproduced original frequen4y.

3.7.4.2.7 Switching Transient.- The amplitude of an switch-
Ing transients, periodioally occurring in time intervals of about
1250 usec. across the output load Impedance of each channel and
easily discernible when reproducing a reference tape with carrier
frequency onlyp shall be oamped to and not be In onee of the
peak noise level. The clauping period shall be 0.5 microseconds ±
20%.

3.7.4.2.8 Crossta2k Channel to Channel.- Reference tape to
be recorded as follows:

a. Channel I - 50 ke, Channel 2 - shorted Input
b. Channel 2 - 50 ke, Channel I - shorted input

When reproducing the above reference tape (see 6.4) the
MS signal and/or noise level developed across the out-

put load Impedance of the particular channel without 50
ko carrier modulation shan be 30 db or more below the
nominal sig=nl output level of 1.6 V. peak-to-peak.

3.7.4.2.9 Dynamic Linearity.- The signal level developed
across the output load Impedimne of each wideband camnnel shall

4• be within ± 0.5 db of the corresponding signl input record level
throughout the potential range from 0.5 to 1.6 V. peak-to-peak
nominal wideband record level at 50 ko sinewave.

3.7.4.2.10 Timing Accuracy of Two Reproduced Events.- The
equipoent shall be capable of reproducing two accurately recorded
events of I millisecond time difference within * 3 microseonds.

3.7,4.2.11 Output Connections.- Output connections shal be:

Channel 1 Connector J-257 Top Junction box
Channel 1 Connector J-175 Back Junction panel
Channel 2 Connector J-259 Top Junction box
Channel 2 Connector J-179 Back Junction panel

Connector Types Receptacle, fooale U9/I (INC)

3.7.5 Auxiliary Channels 1 and 2

3.7.5.1 Awdliary Channels Record
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3.7.5.1.1 Input IMpedance.- The input Impedance for audl-
IM channels I and 2 @hall be as folowst

Channel 1 100 ohms J 20% unbalanced
Channel 2 100 ohms ± 20% unbalanced

The above opoafied input Impedanoes shall exist when the
pain control ot the pertaining awuiliary record amplifier
Is adjusted for nominal record current at nomia-l signal
Input level at I ko.

3.7.5.1.2 Input Level.- Nominal, 1 V. RMS sineive at 1 kc

3.7.5.1.3 Sensitivity.- The potential input sensitivity of
the auxliazy channels in dependent upon the tolerable total bar-
mania distortiom of the reproduced output signal.

3.7.5.1.4 Input Connections.- Input connections shall be:

Channel 1 Connector J-170 Back junction panel
Channel 1 Connector J-254 Top junction box
Channel 2 Connector J-170 Back junction panel
Channel 2 Connector J.-254 Top Junction box

Connector Typer Receptacle, femlos, Bendix #SPO2CE-l0-6SW( Pin Connection: Channel 1; A and B (ground); Channel 2;C and D (ground)

3.7. 5.2 Audliary Channels Reproduce

3,7.5.2.1 Reproduce Requirements.- The following require-
ments shall be met vhen reproducing a reference tape at either
12.5 ips or 25 ipe tape speed, recorded as per the various require-
monts.

3.7.5.2.1.1 Otput Impedance.- The output load Impedance
for channels 1 and 2 shall be as follows:

channel 1 100 ohms + 10% unbalanced
Channel 2 100 has 1 10% unbalanced

3.7.5.2.2 Oatput Connections.- Output conneotions shall bet

Channel 1 Connector J-171 Back Junction panel
Channel 1 Connector J-255 Top junction box
Channel 2 Connector J-171 Back junction panel
Channel 2 Connector J-255 Top junction box

13
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( Connector Type: Receptacle, female, lendJx OSPOZCEo10o68
Pin Connection: Channel 1; A and B (ground)

Channel 1; C and D (ground)

3. . S. L. 3 Nominal Output Level with I kc Sinewave - The gain controls
of the auzxilary channels reproduce amplifiers shall be capable of adjusting

the corresponding signal level developed across the load impedance of each
channel, respectively, to 1 v. RMS nominal.

3.7.5.2.4 Frequency Response - Over the passband from 300 cps to
15 ke (sinewave) the signal output level across the load shall not vary more than

3 db from the nominal signal output level at SO ops.

3.7.5.2.5 Signal-to-Noise Ratio - The RMS noise level shall be 30 db
or more below the nominal R.MS signal level, at each channel, dver the passband
from 250 cps to 16 kc.

3. 7. s. 2. 6 Crosstalk, Channel-to-Channel - Reference tape to be
recorded as follows:

a. Channel. 1 - 1 kc, Channel 2 - shorted input
b. Channel Z - 1 kc, Channel I - shorted input

When reproducing the above reference tape (see 6. 4), the RMS signal
and/or noise level over the passband from 250 cps to 16 ke developed.
across the output load impedance of the particular channel without the
1 kc sinewave signal shall be 30 db or more below the nominal signal
output level of 1 V. RMS at both tape speeds of 12. 5 and 25 ips.

3.7. 5.2.7 Distortion - Total harmonic distortion at 1000 cps shall

not exceed 5%.

3. 7. 5. 2. 8 Flutter - The auxiliary channel flutter shall be no more
than 0.4% RUB measured between 30 and 300 cps.

3.7.6 Tape Speed

3.7. 6.1 Record/Reproduce Mode - Tape speed for record wode
operation shall be:

a. One wideband channel operation 12. 500 ips *0. 5%
b. Two wideband channel operation 25. 000 ip 6 0. 2%

14
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3.7. 6.2 Fast Forward/oewind Mode - Tape speed for fast forward/
rewind mode operation shall be sufficient to wind 3800 feet of tape from one
reel to the other in less than 4.3 minutes.

3.7.7 Record/Reproduce Playing Time - Playing time shall be 30
minutes minimum and 60 minutes minimum for two channel and one channel
operation respectively with 3800 feet of tape.

3.7.8 StartTime - Start time to stable operation at either 12.5 or 25
ips shall be:

Record 6 sec maximum
Reproduce 6 sec maximum

3.7.9 Stop Time - Stop time from the indicated operation mode shall
be:

Record (12. 5 or 25 ipe) 1 sec
Reproduce (12. or 25 ips) I sec
Fast Forward 3 sec
Rewind 3 sec

3.7. 10 Operating Accoustic Noise Level - The operating accoustic noise
( level shall be no greater than 70 db above the reference intensity of 10 1 watts/cm2

- or 0 db.

3.7. 11 Tape Packing - The equipment shall be capable of taking up and
packing 3800 feet of tape on the particular reel that is taking up and shall show
no wrinkling or voids or excessive lateral displacement of the tape layers. There
shall be no slippage in the tape pack when the end of 3800 feet of tape wound con-
tinuously, without stops, is pulled with force of 2 pounds.

3.8 Service Conditions - The design and the construction of the
Recorder/Reproducer equipments shall be with the requirements of Specification
MIL-E-4158 used as a design goal. Additionally, the Recorder/Reproducer
equipments shall be designed and constructed to operate under any combination
of the service conditions specified in the general specification with the exceptions
and additions as follows:

3.8.1 Tenperatare - The effects of solar radiation shall be considered.
The temperature limits listed do not include solar radiation.

a. Operating: 0OC. (32 0F.) to +52°C.1l25°X)
b. Non-operating and storage:-54eC. (6SOF.) to .54ec. (1300J.)

3.8.2 Humidity - The equipments shall be capeble of operation from
serOTto 90% reloave humidity.



3.8.3 Altitude.- The equipments shall be capable of opra-
tion at an altitude of sea level to 10,000 feet.

3.8.4 Mschanioal.- The equipments shall not suffer damage
nor subsequently fail to provide the performance required in this
specification after being subjected to a shook test In acordance
with Proeedure XX er VZ eof eefIfatim.on L-2-4V9?0.

3.8.5 Vibration.- The equipent shall ithstand shook and
vibration in accordance vith good commercial practice. Perform-
ance requirements are not specified when operating In the presence
of vibration or shook.

3.9 Service life.- The recorder shall be capable of a
reliable operating le of at least 58 hours without requiring
any servicing (se 6.2). The recorder shall have a minima opera-
ting life of 24 hours a day for 6 months vith only normal mainten-
anee and vithout major overhaul (see 6.3). The recorder shall
have a minimu operating life of 24 hours a day for 5 years vith
normal maintenance including major overhaul. Typically, this oper-
ating life eonsists of being turned an 24 hours a day but not in a
tape handling mode for 24 hours a day. Tape handling mode opera-
tion typically vill be 4 hours a day minimua. The Rota7 Head
Assembly shall have a minima operating life of .00 hetns vithout
service other than cleanin. The Rotary Head operating life shall
govern vhere there Is eonflfet vith the operating life specified
above.

3.10 Tracking Control.- The manual tracking control shall
be capable of adjusting the synohronism of the capstan and the
rotating head drum so that the transverse time base pulses vill be
reproduced on the proper heads of Channel 1. The adjustment shall
be sensitive enough to adjust the tracking for optima output of
the videband heads and shall be stable enough not to require adjust-
ment more often thin prior to reproduction of a recorded tape.

3.ll JNkpetisation of Tape Contacting Components.- All tape
handlin components shall be free of magnetim. All heads shall
be demgnetised before first operation and in case of degeneration
of the reproduced signal.

3.12 Tape Fomnat Geometry.- The arrangement &W dimensions
of the magnetic tracks an the tape shall be an specified In Figure
1.

3.23 Pre-operation Warm up.
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3.13.1 The main power switch (circuit breaker) shall not be turned an
before the equipment has thermally stabilized at a temperature within the
specified climatic temperature (see 3. 8. 1) and within 100C. of the ambient
temperature,

3.13.2 After power has been turned on at the main power switch (circuit
breaker) a warm-up period of 10 minutes minimaum shall be required before
actuating the power On push button.

3.13.3 For operation other than checkout and adjustment, both side panels.
both upper and lower rear doors, the transport card rack cover door, the
transport cover door, shall be closed, all drawers shall be pushed fully In,
and the head assembly cover shall be installed to insure proper thermal
operation and air filtering.

3.14 Operating Position - The equipment shall be positioned within
100 of vertical for proper operation. The equipment shall be secured to the
floor or to a base (not supplied) sufficient to safely allow the displacement
of the equipment center of gravity that may occur if all drawers are pulled
out and the transport assembly is swung out.

3. 15 Magineiic Tape - The equipment shall use 2 inch wide Wide-
Band instrumentation magnetic tape on 1 mil Mylar base as a data storage
medium. Length up to 3800 feet may be handled on the transport. Tapes
shall be degaused prior to recording.

3.16 Tape Reel - The equipment shall use standard NARTB precision
1OJ inc.h dia. z 2 inch reels. 2 inch NARTB reels of less flange diameter may
be used with correspondingly reduced tape storage capacity.

3.17 Automatic Stop - The equipment shall return to the stop mode
and local service control status when the end of the tape is reached when
operating in any mode or either control status.

3.18 Record Monitor - A record confidence indicator shall be provided
tha will verify the following:

a. Tape at proper speed
b. Drum rotation at proper speed
C . Equipment in record mode
d. Presence of wideband channel carrier on the recording heads.

18



( e. Wideband heads contacting tape.

3.19 Remote Control.- The equipment shall have provisions
for bei;n remotely controlled. The following control connections
shall be provided at the top mounted Junction box so that the
recorder may be connected to a remote control station and be oper-
&ted frm a Naximum cable distance of 125 foot (soe 3.20) with no
degradation of performmnce.

s. Record (start)
b. Reproduce (start)
c. Stop
d. Rewind
e. Fast Forward
f. Record confidence indicator (see 3.18)
g. End of tape indication as follows:

(1) A signal of +24 VDC shall be provided at least 30
seconds but not more than 60 seconds before the end of
the tape is reached in record and reproduce mode.
(2) A signal of -24 VDC shall be provided as close in
time to the end of the tape as possible.

3.19.1 Remote Control Connection.- The remote control con-
nectien shall bet

J-251, Top Junction box, receptacle, fe'le, Bendix FT0CE-
16-26S

3.20 Cable Set.- The cable set for the equipments shall be
provided as necessary. Cable between the remote unit and the reco-
rder shall not be provided but shall be specified and the MaximM
length of this cable will not exceed 125 feet.

3.21 Interchangeability.- All parts, components, and sub-
assemblies of the equipments covered by this specification and
bearing identical manufacturer's part numbers shall be functionaDy
and dimensionally interchangeable. Assemblies requiring perform-
ance selection for proper functioning in connection with other
"asemblies are covered b7 assembly combination specifications and
shall be excepted unless the combination consisting of two or more
assemblies is considered as one interchangeable met. The drawing
nimber requirements of Specification M0L-D-281 shall govern
changes in the manufacturer's part numbers.

3.22 Radio Interference Sappression (Rn).- Mhe generation
of Interference by the equipment and the vulnembllitr of the equip-

19



sent to interference shall be controlled vithin the 2.mits of
Opeoifioation XIL-Z-26600, Class III equipment.

3.23 Dimensions.- The overall dimensions for the equipment
shill be as called out In figure 2 of this specification.

3.24, Weight.- The veight of the equipment shal be 675
p maximm.

3.25 Finish.- The following color shal be employed as being
in accordance vith Bulletin F49#

FD-STD-595 Color No. 36176 (cclusive of the tape trans-
port)

3.26 Identification of Product.- Equipment, assemblies, and
parts shall be mrked for Identification In accordance vith Stand-
ard MIL-STD-130.

3.27 Nomenclature and Type Designations.- Establishing of
nomenclt and type designations shall be In accordance vith
Specification )(IL-S-7513, subject to approval of the Air Force.

3.28 Workmanship.- The quality and standard of vorkmanship
shall be in accordance vith AUpex Quality and Workmanship Standards.
Additionsl12y, minimm 8ises-, veight, simplicity of operation, ease
of maintenance, and an improvement in the performance and reliabil-
ity of the specific functions beyond the requirements of this
specification are objectives to be considered in the production of
this equipment.

3.29 Reliability.- The required degree of reliability of
the equipment shall be determined by its operational performance
and service life requirements and shall be accomplished in accord-
ance vith Ampex Instrumentation Engineering Standard Number 10 on
Relisbility.

3.30 Signal level Adjustment.- The equipment san provide
individual signal level adjustment for both in put and output for
both videband and am•liary channels.

4. QUALIT! ASSIJLtAE PROVISIONS

4.1 Classification of tests.- The inspection and testing of
the Paoorder/Reproducer Set, Av/!m-4(1W-i) sha be e•asiied as
fol2ows -:

Acceptance tests.

20
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( 4.2 Acceptance tests.- Acceptance tests shal onasist of

a. Preliminary acceptance tests
b. Final acceptence tests

4.2.1 Preliminary Acceptance Tests.- The prelifminar accept-
ance tOuts shall be conducte by the ontractor at the coitractorm'
plant and witnessed by authorimed representatives of the procuring
activity. The preliminary acceptance tests shall consist of e

4.2.1.1 Individual Tests.- Each Recorder/Reproducer Set,
Signal ta, AN/GLH-4(lW-1) shall be subjected to the following
tests as described uner 4.4, Test Methods, of this specifications

a. )echaniJol Inspection Tests.- The equipment shall be
given a thorough mechanical and visual inspection to deter-
mine that the qualty of all materials and vorkmanship are
in compliance with the requirements of this specification.

b. Electrical Tests.- The equipment shall be given all
electrical tests necessary to confirm that all circuits
are inherently sound and in compliance with the require-
mentq of this specification.

o. Performance Tests.- The equipment shall be given all
performance tests necessary to confirm that the equipments
meet the perfomance requirements specified herein.

4.2.1.2 Sepliýn Tests.- One sample of Recorder/Reproducer
set, Signal Data, AI/Giz-4(Iw-1) shall be selected at random from
each lot and subjected to the tests listed below and described
under .4,1 Test iethods, of this specification:

a. Radio Frequency Interference (RFI) Test - The equip-
ment shall be tested for RFI in accordance with Secifi-
cation NIL-I-26600, Class III equipment.

4.2.1.2.1 Lot sime -ball be determined by the procuring
"activity and shall not be less than 4 equipments.

4.2.2 Final Aceeptance Test.- The final acceptance test, it
qenducted, will be conducted by the Goverment using Oovernmemt
personnel and facilities.

4.3 Test Conditions.- Unless otherwise specified, al teAts
required by this specification shall be made at prevaling ambient
tompesture and humi' eow eitions.
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4.4 Test 16thods

4.4.1 zdaiatien of the product.- The equipment shall be
examined to determine conformnce with the requirements of this
specification not covered specifically in the following test
methods of this section. Wbchanioal, electrical and performance
tests and inspections my include but are not restricted to the
tests and test procedure specified in Ampex ST-48000 Test Pro-
eedures Specification, Preliminary Acceptance Test Procedures,
Recorder/Reproducer Set, Signal Data, AN/GLH-4(lW-1).

1.4.2 Control, Local Station.- Control functions and inter
locks shall be tested in accordance with the procedures under that
heading specified in Ampex Test Procedure Specifination ST-48000.

4.4.3 Wideband Signal Channels.- The following videbend
channel characteristics shall be tested in accordance with the
procedures under similar heading specified in Ampex Teat Procedure
Specification ST-48000t

a. Wideband Output Level
b. Wideband Signal to Noise Ratio
a. W~deband Frequency Response
d. Pulse Response
e. Fidelity of the Reproduced Signal

U f. Witching Transient
g. Wideband Crosetalk
h. Dynamic Linearity
1. Timing Accurancy

4.4.4 Auxiliary Signal Channels.- The following auxiliary
channel characteristics shall be tested in accordance with the pro-
cedures under siilar heading specified in Ampex Test Procedure
pecification ST-48000,

a. Auxiliary Output Level
b. Auxiliary Nequency Response
a. Auxiliary Signal to Noise Ratio
d. Auxiliary Coastalk
e. Distortion
f. Flutter

4.4.5 Tape fransport.- The following tape transport charact-
eristics shall be tested in accordance with the procedures under
similar heading specified in Ampex Test Procedure Specificat•en
ST-AS00,2
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a. Tape eed,
b. Start Tlae
a. Stop TIme
d. Tape Phoking
e. Automatic stop

4.4.6 Record Moitor.- The Record Confidence monitor shal
be tested in accordance with the procedure under that heading
specified in Ampex Test Procedure Specification ST-48000.

4.4.7 Remote Control.- Remote control function, inter look
and Indication shall be tested in accordance with the pro~odure
under that heading specified in Ampex Test Procedure Specification

T-?4800.

4.4.8 Redlo Frequency Interference (RFi).- Radio Frequency
Interference (Ra?) shall be tested in accordance with the procedures
specified in Appendix B to Ampex Test Procedure Specification 8T-
4800 and in accordance with the test methods specified in XiL-1-

5. PREPARATION FOR DELIVER

5.1 Preperation.- The recorder shall be prepared for ship-
ment in aocord"nce with the requirements of Specification IL-P-
17555, level A, except for those cases where special paclaging
f'o ter fragile equipment is required. The preparation shall be for
overseas shipment but not for air shipment.

5.2 Marking for Shipment and Storage.- Interior packages
and exterior shipping containers shall be marked in accordance
with NIX'TD-129. The nomenclature shall be as followas

pa ME 00,01 ST,, SIGNAL DATA p AJ/OLH-4(MV-1)

6. N•OIS

6.1 Intedded Use.- This recorder will be used to record
Aumlog and Data Signls in Mnitoring Set, Pnoramic Data AN011-1.

6.1.1 The awdliu 7 data trackswillbe used to record and
reproduce audio cements occupying the frequency range between
300 op. and 4000 a" frequenc multiplexed with bimz7r-coded-
deciaml digital data in the fuam of tone burestws 2 M tomes for

ames" and 8 ke toes for "sr're, Owed at a ke rate with a
50% duty cycle.
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6.3 Servicing - For the purposes of this specification, servicing shall
be defined as any maintenance beyond the normal head cleaning or adjustment
beyond the following:

a. Adjustment beyond twice a day
b. Adjustment of tape tracking phase adjustment other than prior

to reproduction of a tape.

6.3 Major Overhaul - For the purposes of this speciflcaUon, a major
overhaul shall be defined as any repair or adjustment that involves more than
24 hours of actual labor or replacement of parts beyond the following:

a. The recording and/or reproducing heads
b. The transistors
C. One complete amplifier or sub-chassis
d. Normal preventive maintenance
e. One or more printed circuit boards

6.4 Reference Tape - For the purposes of this specification, a reference
tape is a tape of the specified type (see 3. 15) recorded with carrier frequency
with or without data modulation as required at both wideband channels at 25 inches
per second unless otherwise specified.

L 6.5 Recorded Tape Interchangeability - The AN/GU.-4 (XW-l) is one
of a family of equipments (see 3. 7. 6) utilising similar components and the same
tape format geometry (see 3. 12). Tape recorded on this equipment may be re-
produced on other equipment of this family and tapes recorded on these other
equipments may be reproduced on the AN/GLH-4 (XW-l). The performance
requirements of these equipments are predicated on this type of Interchange-
ability with the following exceptions:

(1) Tapes recorded on the AN/GLH-4 and reproduced on other equipment,
31.7b (1) through (4O, will have the wideband amplitude linearly expanded from

1.6 v peak-to-peak to 3. 0 v peak-to-peak, frequency response will be * 3db from
10 3cl to 4 mse and pulse response will be slightly degraded. There wM be a
Po, ty inversion.

(Z) Tapes recorded on other equipmet .. 7b (1) through (4 . will have
the wideband amplitude linearly depressed from 2 v peak-to-peak to 1.6 v peak-
to peak, frequency response will be * 3cb from 10 cps to 2. 5 mc* and down less
than 10 db at 4 mes, 'hen reprodnood on the ANAIRBl- (IW.4), Pulse respanse wi
be 8IUlar to AN/1l2I-h requirments. There win be a polarity Inversyion,
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data are lused for wu• purpose other than in connection vith
a definte~y related Govermaent procurement oeratins the
United States ovwrm-nt th.reby incus no esiponsibi1Lty
nor an obligation whatsooeer; and the facts tht the Gover-
sent my have fotw2ated, furnished, or in sq vay suppaled
the said drawings, speeiflatiomsp or other data, s not tio
be regarded by implication or otherwise as In srq manner
lioensing the holder or ary other person or corporation, or
conveling wq rights or permission to manuifaecture, use, or
sell any patented Invention that my in sn way be related
thereto.
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I- It is the Intent of the enclosed procedure to provide test data to Confirm preliminary
compipance of the subject AN/OLH-4 (KW-1) to the requirements of AmpOK
Spectfloation E-.48000, reference (6) below.

1.4 Reference Documents

(1) RADC Contract AF30(602)-2341
(2) RADC Exhibit 507TA. dated 10 June, 1960 (and Amendment No. 1 & 2)
(3) Military Specification, MIL-I-26600, Radio Frequency Interference
(4) System Test Procedure, Model FR-700, dated 14 February, 1961

(Appendix A of this procedure)
(5) Preliminary Radio Frequenov Interference (RPI) Test Procedure

(Appendix B of this procedure)
(6) Ampex Equipment Speolfioatlon, SE-48000, Military Speclfloation,

Recorder-Reproducer Set, Signal Data, AN/GLH-4 (XW-1)
(7) Product Specification, SP-48000, AN/GLH-4 (XW-1)
(8) Data Sheets fla€gl A

2.0 Test Equtpment4

2.1 As specified in paragraph 2.0 of reference (5), appendix B of this procedure,
and is listed under test equipment, pages 1 and 2 of reference (4), appendIx A
of this prooedure.

2.2 Capstan motor speed sensor - SK-756-200.

2.3 Capstan speed sensor driver - SK-T56-201.

3.0 Test Conditions:

3.1 All tests specified in this procedure ar to be onducted at the prevailing ambient
temperature and humidity conditions.

4.0 Test Procedure:

4.1 mechanical Inspection Tests

4.1.1 The equipment shall be given a visual and mechanical Inspection to confirm its
compliance with reference (6). The tests will include, but not be restricted to
the following

4,1.1.1 Quality of material and workmanship

4.1..2 Identification marking in accordance with lUL-STD-130

4.1,1.3 Color of the equipment zoluolve of the tape transport, In aocordsnoe with
.FD-STD-69; color number 36IT,
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4.2 Electrical inspection Tests:

4.2.1 The equipment shall be given electrical inspection tests to confirm its
compliance with reference (6). The tests will include, but not be re-
stricted to the following:

4.2.1.1 Power Distribution

Conduct tests as indicated in paragraph 1.2.0 of reference (4), appendix
A of this procedure.

4.2.1.2 Control and Indication Functions

4.2.1.2.1 Control, Local Stations

4.2.1.2.1.1 Control Function and interlock

Conduct tests as indicated in paragraph 1.3.0 of reference (4),
appendix A of this procedure, with the exception of 1.3.9 and 1.3.7.

4.2.1.3.1.2 Tape Pack Sensor

Press RECORD button and check that tape pack follower arm swings into
contact with tape pack. Conduct similar test for REPRODUCE mode.
Follower arm should return to its disengage position when the machine
it placed in the STOP mode and should remain disengaged for all other
modes.

4.2.1.2.2 Control Remote Station

Cý Attach a simulated REMOTE STATION to the equipment utilizing a con-
necting cable 125 feet long and conduct the following tests:

4.2.1.2.2.1 Control Function and Mode Interlock

Place the equipment in REMOTE by pressing the back lighted push button
on the local station and conduct tests as indicated in paragraphs 1.3.3,
except do not operate the POWER ON button, 1.3.4, 1.3.5, 1.3.6, of
reference (4), appendix A of this procedure.

4.2.1.2.2.2 Tape Pack Sensor

At the simulated REIOTE STATION conduct tests specified in 4.2.1.2.1.1 above.

4.2.1.2.2.3 Control Status Interlock

At the REMOTE STATION place the equipment succeedingly in each of its
operating modes and for each mode, RECORD, REPRODUCE, REWIND, FAST
FORWARD inspect that all push buttons at the LOCAL STATION are inoperative
and that all buttons at the REMOTE STATION except STOP are inoperative.
With the equipment in STOP, press LOCAL SERVICE button and at the LOCAL
STATION place the equipment succeadingly in each of its operating modes,
RECORD, REPRODUCE, REWIND, PAST FORWARD; inspect that all buttons at the
REMOTE STATION are inoperative and that all buttons except STOP and POWER
077 are inoperative at the LOCAL STATION.
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4.12.1..3 Control Indication.

Inspect that all indicating lights light at both stations to indicate the

operating mode - STOP, RECORD, FAST FORWARD, REPRODUCE.
REWIND, and operating status, LOCAL SERVICE or REMOTE CONTROL.

4..21.2.4 Remote Indication of Anticipation of End of Tape.

With equipment in REMOTE CONTROL, place the equipment in the RECORD
mode and allow the tape to run off the supply reel. With a stop watch inspect
that the END OF TAPE ANTICIPATION indication light lights 45 sec. * 15 sea.
before the equipment goes into the STOP mode. Inspect this with the TAPE
SPEED switch set for both 12.5 inches and 25 inches.

4.2.1.2.5 Remote Indication of End of Tape

Rethread tape on the transport and place the equipment in the STOP mode.
The END OF TAPE indication light should not light. Place the equipment
in any mode and allow tape to run off of one of the reels. Inspect that the
END OF TAPE indication light lights as the transport automaticaly goes
into STOP.

4.2.1..6 Record Confidence Monitor.

Conduct tests as indicated in paragraph 1. 3. 1 of reference (4), appendix A
of this procedure.

4.2.2 Optional
Electrical Inspection Tests.

4.2.2.1 Inherent Soundness of Circuitry.

Conduct tests as requested by representative of procuring activity to demonstrate
circuits are inherently sound. These tests are not restricted to, but may Include,
any of the following from reference (4), appendix A to this procedure; paragraph
3.0.0, with the exception of 3.4.0, 3.5.0 and 3.6.0.

4.2.2.2 Radio Frequency Interference (RFl).

Conduct this test if requested by representatives of procuring activity to demonstrate
compliance with MIL-I-26600, class III equipment In accordance with procedure
in reference (5), appendix B of this procedure.

4.3 Performance Tests:

4..1 The equipment shall be given performance tests to confirm its oomplianco with reference (6)
The tests will include, but not be restricted to the following
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4.3.1 (cont'd)

Mechanical Performance Tests (see 4j.1. 1o)
Electrical Perorozmance Tests (see 4.,3,1.2)

4.2.1.1 Meohanical Performance Tests,

4.3.1.1.1 Tape Speed

4.3.1.1.1.1 Recod and Reproduce.

Conduct tests as Indicated In paragraph 2,1,3 of reformec (4), appendix A
of this procedure.

4.3.1.1,1.2 Fast Forward and Rewind.

Using a stop watch, confirm that the time period for fast forwarding and
rewinding 3800 feet of tape Is los than 4.3 minutes.

4,.31.1.2. Start Time

4.3,1.1,.21 Start Time RECORD mode.

Display on one trace of a two-trace oscillosoope the square wave output at pin
24 of TB-104. On the second trace display the output of the capstan speed sensor

(C, attached to the capstan motor. Sync oecilloscope ecternally on output at pin 24
of TB-104. With a stop watch confirm that the time period from pressing the
RECORD button to obtaining a stable presentation of both traces on the oscilloscope
Is less than 6 seconds.

4.3..1.2.3 Start Time REPRODUCE mode.

Reproduce a tape with carrier only recorded and with a dual-trace oscilloscope
observe the output of the switchers for ohannel one and channel two, with the
oscilloscope externally synoed to pin 24 of TB-104. With a stop watch confirm
that the time period from pressing the REPRODUCE button to obtaining a stable
output is less ta 6 seconds,

4.3.1.1.3 8top Time

4,3,1, 1,,31 Stop Time RECORD and REPRODUCE.

Using a stop watch, confirm that the time period from pressing the STOP
button during RECORD or REPRODUCE to stopping of tape travel Is les than
1 seoond for both 12.5 Inch and 25 Inch speed settings.

4.3.1.1. 3.2 S"top Time FAST FORWARD and REWWD

Using a top watch confirm that the time period from presi•g the STOP
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48.1oo2.1.G Fidelity of Reproduced Signal.

- Conduct test as indicated in paragaph 8.445 of refomo (4), appendix A of this
x_/ procedure.

4.8.1.2.1.6 Switching Transient

4.3.1.2.1.6.1 Amplitude

Conduct test as indicated in paragraph 8.4.T of reference (4), appendix A
of this procedure.

4.o.1.2.1.6.2 Clamp period

With an osclllosoope observe the output from pin Z of J-137 when reproducing
a recorded tape. A pulse of 0. 5 microseconds dW%0 should be observed at
approximately 1250 microsecond intervals,

4,83.1.2,1. Crosstalk

Conduct tests as indicated in paragraph 3,4. 8 of roeeene (4). appendix A
of this procedure, with the exception that 2 v p-p shall be 1.6 v p-p, 25 db
shall be 30 db and 112 my shall be 50 my.

4.801.2.1.8 Dynamt Linearity

Conduct test as indicated in paragraph 3.4.10 of reference (4), appendix A
of this procedure, with the exception that 1.6 vp-p shall be recorded and
shall be used as a 0 db reference on reproduce instead of 2 v p-p.

4.8.01.]21.9 Timing Accuracy

Conduct test a indicated in paragraph L4,9 of reference (4), appendix A
of this procedure.

4.8.1.2.2 Auxiliary Stgnl Channel

4,8.1,.2,21 output Level

Conduct test as indicated in paragraph 8.5.2 of reference (4), appendix
A of this procedure.

4,8,1.2L.22 Frequency Response

Conduct test as indicated in paragraph 8.5.8 of reference (4), appendix A
of this proceduire, with the uception that 600 ohms shall be 100 ohms.
and reference lerve of 1 1M shall be 5W0 ap.

( 4.8.1.2.2.8 ftnal-to-Noise Ratio

Conduct test as indicated In paragraph 8.5.4 of reference (4), appendix A
of this procedure, with the exception that 600 ohms shall be 100 ohms.
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4.3. L 1. 3. 1 (cont'd)

button during FAST FORWARD or REWIND to stopping of tape travel is
less than 3 seconds.

( ý4.3. L 4 Tape Packirg

Conduct tests as indicated in paragraph 2.1. 2 of reference (4). appendix
A of this procedure.

4.3.1.1.5 Automatic Stop

Conduct tests as indicated in paragraph ;. 4. 2 of reference (4). appendix
A of this procedure.

4. 3. 1. 2 Electrical Performance Tests

4. 3.1. 2.1 Wide Band Signal Channels

4. 3.1. 2.1. 1 Output Level

Conduct tests as indicated in paragraph 3.4. 2 of reference (4). appendix
A of this procedure with the exception that output level shall be 1. 6 v p-p
and input connection shall be 3-173, J-17?, J-256, and J-258; output
connections shall be J-175, J-179, J-257, and 3-259; 50 and 90 ohm
output shall be 100 ohms.

4. 3. 1. 2.1. 2 Signal-to-Noise Ratio

Conduct tests as indicated in paragraph 3.4. 6 of reference (4), appendix
A of this procedure with the exception that record level and reference
level shall be 1. 6 v p-p and -22 dbm or 63 my shall be 50 aw.

4. 3. . 2. 1. 3 Frequency Response

Conduct tests as indicated in paragraph 3.4. 3 of reference (4). appendix
A of this procedure, with the exception that deflection of all other
frequencies shall be within A 3db only to 2. 5 mc and shall be down loss
than 10 db at 4 mc.

4. 3. 1. 2.1. 4 Pulse Response

Record positive and negative going pulses of I microsecond width at a
PRR of 100 KC. 0. 8 v peak level. On REPRODUCE confirm the
following:

Risetime 0. 18 microseconds or less from 10% to 90%
amplitude level

Decay time 0.18 microseconds or less from 10% to 90%
an plitude level

Overshoot 10% of pulse amplitude maximum
Droop less than 10% of pulse amplitude per millisecond
Output voltage 0.8 volts peak * 10%

( Undershoot 10% of pulse amplitude maximum
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4.3.1.2.1.4 Crosstalk

Conduct test as indicated In paragraph 3.5.5 of reference (4), appendix0) A of this procedure.

4.3.1.2.2.5 Distortion

Conduct test as Indicated in paragraph 3.5.6 of reference (4), appendix
A of this procedure with the exception that 2l and 31 shall be 5% and
500 cpa shall be 1000 cps.

4.3.1.2.2.6 Flutter

Conduct test as Indicated in paragraph 2.1.4 of reference (4). appendix
A of this procedure.

5.0 Test Revort:

3.1 A test report In accordance with )UL.T.9107 will be prepared at the completion
of these tests.
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APPENDIX A

SYSTEM TEST PROCEDURE, MODEL FR-700

Test Equipment
Engineering Section
Ampex Instrumentation Products Co.
Quality Control
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TEST EQUIPMENT ENGINEERING SECTION - AMPEX DATA PRODUCTS QUALITY CONTROL
PROCEDURE VALIDITY CONTROL

TYPE OF PROCEDURE: SYSTEM TEST MODEL FR-700
) AREA OF USE: FINAL SYSTEMS TEST AY.NO. 66000

DESCRIPTION OF ITEM TESTED: Wideband Recorder/Reproducer SCHEM. NO. ---

PROCEDURE REVISION CONTROLLED BY: Product SDmc. SPEC. NO. SP-66000

PROCEDURE CHANGES AND
CORRECTIONS AS FOLLOWS: PROCEDURE COPIES RELEASED
DATE PAGES OR SECTIONS EFFECTED & ISSUE DRAWING/E. 0. ISSUE ENGR.REV. LETTER OF VALID REVISED PAGES ASSY. SCHEM. SPEC.

1/23/61 INITIAL RELEASE OF PROCEDURE B CHT

2/14/61 Pages 3 through 20 revised eliminating one Dage R B I RLR
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Title Page L of I..-.
(Assembly600 I 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST EQUIPMENT

Item Qua Description Model

1 1 Audio Oscillator HP-200 CD
2 1 Wideband Oscillator Tektronix 190A
3 1 Square Wave Generator HP 211
4 1 Electronic Counter CMC Model 226A
5 1 Variable Filter SKL 302
6 1 Oscilloscope Tektronix 545
7 1 Preamplifier Type CA
8 1 Preamplifier Type L
9 1 Probe, Green Tip, 50:1 Tektronix P-450-L

10 1 Probe, Brown Tip, 10:1 Tektronix
11 1 Grid Dip Meter Millen 90651
12 1 Audio Wave Analyzer Donner 2100
13 1 RF Wave Analyzer Sierra 121
14 1 RF Wave Analyzer Sierra 158
15 1 VTVM HP-400-D
16 1 Multimeter Triplett 630-A
17 1 Flutter Bridge D & R FL-4
18 1 Speaker Amplifier Ampex Model 620
19 1 Microphone
20 1 3800 ft Roll 2 in Tape Ampex 752011
21 2 Precision Reels Ampex 28050-03
22 1 Stop Watch Minerva 144
23 1 Spring Tension Gauge Chatillon
24 1 Tape Tension Measuring Bracket Z-99799
25 1 3 Track Tape Reproducer Z-99793
26 1 3 Track Multiplexer Tape Z-99795
27 1 Multiplexer Switching Unit Z-99796
28 1 Wideband Calibrated Speed Test Tape Z-99791
29 1 Wideband Speed Test PEC Sensor Head Z-99792
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Title Wideband Recorder/Rwroducer page 2.. of 20

Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST EQUIPMENT

Item Quan Description Model
30 1 Speed Test Driver Unit Z-99794
31 1 Crystal Calibrator Z-99790
32 1 Cable Set, Multiplexer/Demultiplexer Y-99789
33 1 Cable Set Y-99797
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Title Recorder/Reproducer P 3g, OL 20

() Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

1.0.0 PRELIMINARY

1.2.0 Power
With Triplett 630-A multimeter and oscilloscope, verify the power
distribution as follows:

1.2. 1 Frequency Changer
Output A: 24.5 to 31.5 v DC# 560 mv RMS ripple max.

(Measure with multimeter).

Output B: Each line to ground 110.4 v to 119.6 v RMS. Voltage
difference between phases must not exceed 2.0 v RMS

1.2.2 Power Supplies
Output C: TB 204 terms 3 and 4 (ground) 26.5 v to 29.5 v DC.
Outputs D & F: TB 201 terms 4 and 5 (ground) 23.75 v to

24.25 v DC.

Ripple 30 mv P-P max. with no load (Measure with
scope).

Output E: TB 204 terms 5 and 4 (ground) 22.5 v to 25.5 v DC.

Output G: TB 202 term 5 and 4 (ground) -23.75 v to -24.25 v DC
Ripple 30 mv P-P max. with no load (Measure with
scope).

1.3.0 Control Functions
1.3.1 Operate the POWER ON button and check that the tape transport

and power unit blower motors start up. Check that the lamps in
tape quantity sensing photo cell housings come on.

1.3.2 Operate the POWER OFF button and check that the power to the
equipment Is removed.

SST-48000 page13 of 52 U C- 2 22



I INotIIINOW

Title Wideband Recorder/Reoroducer Pag9 .t of 20

Ci Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

1.3.3 Operate the POWER ON button Press the FAST FORWARD button
and check that the tape is rapidly wound from the supply reel onto
the takeup reel. Check that the tape guiding is even. Check that
the REWIND and RECORD buttons are inoperative.

1.3.4 Press the STOP button. Check that the tape is brought to a
standstill smoothly, without tape loops being thrown.

1.3.5 Press the REWIND button and check that the tape is rapidly and
smoothly wound onto the supply reel from the takeup reel. Check
that the FAST FORWARD and RECORD buttons are inoperative.

1.3.6 Press the STOP button and check that the tape is brought to a
standstill smoothly, without loops being thrown.

1.3.7 Press the RECORD buttons. Check that the rotary head drum turns
over immediately. Check that the tape is now transported and the
female guide automatically closes. Check that the MONITOR indi-
cator is illuminated. Swing the female tape guide away from the
rotary head assembly and check that the MONITOR indicator extin-
guishes. Reinstate the female guide and check that the MONITOR
indicator is illuminated. Check that the tape is guiding properly.
Check that the FAST FORWARD and REWIND buttons are inoperative
Press the STOP button and check that the RECORD mode ceases and
that tape is brought smoothly to a standstill.
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Title Wiuban Recorder/Reproducer Pae 5 o.... 20

(7 Assembly 6600

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

1.3.8 Set the TAPE SPEED switch to 25. Press the RECORD button and
visually observe the tape speed. Press the STOP button and set
the TAPE SPEED switch to 12-1/2 inches. Press the RECORD
button and visually check that the tape speed is approximately half
of the 25 inch speed. Press the STOP button.

1.3.9 Check that the dial on the female guide adjustment is set at 9.

Set TAPE SPEED switch at 25.

1.4.0 Tape Transport

1.4.1 Place recorder in the RECORD mode and observe that no excessive
tape curling or sidewise motion of the tape occurs at the guides,
capstans or the heads. No deterioration of performance should

f.i result during reproduction due to the above.

1.4.2 Place transport in any drive or fast wind mode so that tape runs
off one reel. Check that automatic stop mechanism stops transport.
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Title Wideband Recorder/Reproducer Poge26 of 20

C) Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

2.0.0 PERFORMANCE TESTS

2.1.0 Tape Transport

2.1.1 Operating Times
Using a stop watch, check the following time periods:
a. From STOP to stable operation in RECORD

or REPRODUCE: 6 secs. max.
b. From RECORD or REPRODUCE to STOP: 1 sec. max.
c. From FAST FORWARD or REWIND to STOP: 3 sec. max.
d. From RECORD to REPRODUCE (Time to

elapse after actuation of STOP button): 10 secs. min.
e. From REPRODUCE to RECORD (Time to

elapse after actuation of STOP button): 10 secs. min.
f. From RECORD or REPRODUCE to FAST

FORWARD (Time to elapse after actuation
of STOP button): 1 second

g. From FAST FORWARD or REWIND to RECORD
or REPRODUCE (Time to elapse after
actuation of STOP button): 1 sec. min.

h. From FAST FORWARD to REWIND (Time
to dlapoV after actuation of STOP button): 1 second

I. From REWIND to FAST FORWARD (Time
to elapse after actuation of STOP button): 1 second

j. FAST FORWARD wind time for 3800 ft: 4. 3 Minutes Max.
k. REWIND time for 3800 ft.: 4.3 Minutes Max.
I. From actuation of RECORD or

REPRODUCE button to engagement of
Female Guide 2 secs. max.

2.1.2 Tape Packing
Using a reel of tape which has been wound continuously in FAST
FORWARD or REWIND, measure packing tension with a spring
gauge. A pull of 24 ounces should cause not more than 0 inch
of slippage at the end of 3800 feet of tape. Check at the end of
both forward and rewind modes.

C1• The wind should leave no wrinkles or holes in the packed tape.
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Title Wideband Recorder/Reproducer Pa qQ7 of 20

(U Assembly 68000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

2.1.3 Speed
Using the widiband calibrated speed test tape (Z-99791) and
P. E. C. sensing head (Z-99792) together with an electronic
counter and a speed test driver unit (Z-99795), verify the
tape speed in the RECORD mode. The measured period between
markers should be:

12.5 IPS 9.95 to 10.05 seconds

25.0 IPS 9.98 to 10. 02 seconds

NOTE: The tape tension must have been verified before
conducting this test. (Section 1.4.2)

(" 2.1.4 Flutter

Record a secti on of 14.5 KC from FL-4 Flutter Bridge
oscillator on one auxillary channel at both 12.5 ips and
25 ips.

Replay this tape and measure the RMS flutter with the D & R

type FL-4 flutter bridge.

Should not exceed 0.4% RMS at either speed for Bandpass
30 - 300 cps.

2.1.5 Install tape temp card, adjust and remove. To be packaged
and shipped with machine.
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Title Wicead Recorder/Reproducer Page 8 of 20

(3 Assembly s8800
II

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.0.0 ADJUSTMENTS

3.1.0 Record Wideband

3.1.1 Modulator
With a Millen 90651 Grid Dip Meter, verify the frequency of the
high frequency oscillator of the -1 Modulator and the low fre-
quency oscillator of the -2 Modulator as follows:

-1 H.F. Osc: 34.4 - 89.6 Mc. (87 Mce3%)
-2 L.F. Osc: 97 Mc- 103Mc. (100 Mc+3%)

Using % crystal calibrator. Z-99790, calibrate the horizontal
display of a scope so that 10 cycles of 6 Mc (or 5.25 Mc)
exactly equals 10 cm. Remove calibrator and connect scope to
one of the -1 Modulator output test points. Adjust L8 for a
carrier frequency giving 10 cm scope display.

Change probe to output of -2 Modulator and adjust L4 for
correct carrier frequency.

3.1.2 Carrier Level
Verify that the carrier voltage, as measured at the head slip ring
contacts, is 60 v P-P minimum at each head of both rotating
drums.

Adjust the modulator output level controls, R24 and R25, if
necessary.

3.1.3 Timing Pulse Position

3.1. 3. 1 The carrier as observed at TP-1 of the Gated Head Driver
in J-124 of Wideband Channel #1 should have timing pulses
superimposed upon it as follows:

Pulse Rise Time (leading edge) p. 2,.u sea. max.
Pulse Fall Time (trailing edge) p. 3sUsec. max.

Pulse Width (50% amplitude) 1.5 - 3.0psec.
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Title W ,d lnd oder/Rwarodmner Page 9. of 20

Assembly , o

MODEL PR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.1.3.2 When played back, the pulses should be positioned so that
the distance between the beginning of the carrier output
from dime 2 to the beginning of the first pulse is approx-
imately equal to the distance between the beginning of the
second notch and the end of the carrier output from dime 1.

3.1.4 Control Track Record
Inspect TP-4 of the Control Track Amplifier in J-115. The
signal waveform must conform to the figure below:

90% Level -0.2v max.

0.5v min.t

Rep Rate 200 cps synchronous with frequency standard.
R.T. 30,usec. max.
F.T. 150,usec. max.

3.2.0 Reproduce Wideband

3.2.1 Female Guide Servo
With the equipment in STANDBY, verify that the manual Female
Guide control will actuate the guide servo motor so that the
Indicator reads between 0 and 18.

When playing back a previously recorded tape, the guide should
show evidence of normal operation by showing a small amount of
to and fro motion.

ST-48000 page 19 of 52 UC- 2 2 2



Title Wideband Recorder/Reproducer Page l0 of 20

C) Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.2.2 A. M Pulse Detector
Replay a tape recorded with carrier only (no signal input) and
inspect terminals W and D of the A. M. Pulse Detector at J-134.

Adjust the gain controls RI and R17 so that the detected timing
pulses from heads 1 and 2 have an optimum shape (. e., maximum
pulse amplitude and minimum noise.)

3.2.3 Switcher Gated Amp and Switcher A. F. C.
Set controls R1, 11, 18 and 25 of the Switcher Gated Amplifier
to midrange.

Replay a tape recorded with carrier only and inspect Terminal Z
of J-138 with a scope. The scope should be triggered from the
phase comparator output terminal provided in the rear of the
equipment.

Adjust the Switcher AFC control R40 so that the reproduced
carrier is continuous and not br9ken into four sections.

Adjust the Switcher Gated Amplifier controls Rl, 11, 18 and 25 so
that the carrier output is 1 v P-P at all points.
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Title wideband Recorder/Reproducer Page 11  of 20

()Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.2.4 Tracking
The manual tracking control should be capable of adjusting the
tracking so that the recorded timing notches will be reproduced by
heads 1 and 2 of drum 1.

3.2.5 Control Track Reproduce
Reproduce a pre-recorded tape and inspect TP-1 of the control
track reproduce amplifier (check at both operating speps).

A spiked waveform should be observed. Rep. rate 200 P. P. S.
amplitude 0.7 v P-P min.

Inspect TP-2. A square wave should be seen. Rep. rate 200 cps,
amplitude 30 v P-P min., rise and fall times 10(Usec. max.,
droop 10% max.

3.2.6 Head Drum Servo
Replay a pre-recorded tape and inspect Head Drum Phase
Comparator output with a scope. (Pin at rear of AM Pulse
Detector Connector on Switcher Card Rack.)

A 400 cps square wave should be observed symmetrical within 10%
The V. F. 0. frequency control may be varied slightly to correct
symmetry.

Any jitter exhibited by the square wave should not exceed 3Qusec.
P-P. If this value is exceeded, adjust R-6 on Head Drum Phase
Shifter card to bring into specification.
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Title Wideband Reoorder/Reroducer Page 12 of 20

0 Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3 2.7 Capstan Servo
Replay a pre-recorded tape and inspect the input terminal of low
pass filter FL-103. A waveform conforming to either Figure 1
or 2 should be seen

Figure 1

Figure 2

S/\//I / -

Frequency - 400 cps approx.
Ratio - a/b - 0.9 to 1. 1

The waveform may exhibit slight to and fro motion, but this should
not be rhythmical at a frequency of 8 to 10 cps.

3. 3.0 Record Auxiliaries
3.3.1 Record Current

Remove both modulators and the bias and erase oscillator
0-125, 126 and 113).

With the equipment in the RECORD mode, measure the record

current in each channel across the pertaining 10 ohm resistors
on the Auxiliary Record amplifier board in J-115.

Should be 0.7 ma RMS nominal (7mv across 10 ohms) with an
input level of 1 v RMS at I Kc.
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-I
Title Wd. i order/nso t.r , 13 of 20

()Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPICIgIAC7ION

3.3.2 Bias
Reinsert the bias and erase oscillator board in J-113 (leave
both Modulator boards out) and inspect the bias signal acros
one of the 10 ohm resistors on the Auxiliary Record Amplifier
board in J-115.

Current should be 11 ma RMU minimum (110 mv across 10 ohms),
14 ma RMS max.

Distortion should be 3.2% (30 db down - Measure with Sierra 121).
Frequency should be 100 Kc - 120 Kc (measure with counter).

3.3.3 Erase
Measure the Erase current across the 10 ohm resistor on the

4ý bias and erase oscillator board in J-113.

Current should be 110 ma minimum (1. lv across 10 ohms).
Distortion should not be evident on a scope.

3.4. 0 Wideband

3.4.1 General
a. All -tests in this section should be conducted on both channels.
b. All the recordings called for in the following sections may be

consecutive if desired. Voice comments may be used to
identify each section.

c. When sine wave recording is desired, use an HP-200-CD
oscillator and Tektronix 190A constant-amplitude signal
generator to cover eptire frequency range.
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Title Widoband Recorder/Reproducer Page 14 of 20

0 Assembly 66000

MODEL FR-7000
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.4.2 Levels
Apply a 50 Kc sine wave signal of 2v P-P to the wideband inputs.
Rea) rd a short section of tape and replay same. Output level
should be 2 v P-P after adjustment of post amplifier gain controls
(R-7).

This test should be repeated for all four inputs, J-172. 173, 176
and 177.

All four outputs J-174, 175,178, and 179 should be examined for
output level. The difference between the 50 ohm and 90 ohm
outputs should not exceed 1 db. (1.78 v to 2.25 v on a 2.0 v ref.)

3.4.3 Frequency Response
( r Record a length of tape with the following sine wave frequencies

in sequence: 10 cps, 50 cps, 100 cps, 500 cps, 5 K cps, 10 K cp
50 Kcps, 100Kcps. 1 Mc,2 Mc, 3Mc. 4Mc.

Using a VTVM, hold the input constant at -1 ohm for all
frequencies.

Replay this tape, and, using the same VTVM, measure the
output levels. With the 50 Kc level adjusted for -1 dbm, the
deflection of all other frequencies must be within +_3 b.

3.4.4 Rise Time
With a HP 211 square wave generator (75 ohm output) set to 100
Kc, 2v P-P, record a short secli on of tape.

Replay and measure rise time (10% - 90% amp).

Should be 0. 18 microseconds or less.
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Title Page 5L of 20

(7) Assembly o660o

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.4.5 Distortion
Record a section of tape with a 1.0 Mc., 2v P-P signal.

Replay this tape and, using a Sierra Model 158 Wave Analyzer,
measure the 2nd and 3rd harmonic amplitudes. Calculate
harmonics on chart on page 16. Distortion shall not exceed 15%.

3.4.6 Signal to Noise Ratio
With level adjusted as in 3.2.2, record a section of tape with

inputs shorted (carrier only). Replay and measure RMS noise
output.

RMS noise level shall be at least 30 db down (-22 dbm or 63 my
on meter) from 2.0 v P-P.

2 3.4.7 Switching Transients

When reproducing the section of tape as under 3.2.6, examine th
noise output with a scope. The switching transients at 1250usec
intervals should have an amplitude not greater than the P-P noise
amplitude.
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Title Vdeb•nd Recorder/Reroducer Page 16 of 20

C) Assembly 6600

MODEL FR-700 SYSTEM TEST PROCEDURE TEST SPECIFICATION
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Title Widaband Recorder/Rdroducer Page 17 of 20

CO Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.4.8 Crosstalk
Record a 50 Kc sine wave at 2v P-P on Channel 1 with Channel 2
input shorted. Then record on Channel 2 with Channel 1 input
shorted. Replay this tape and measure the RMS noise and
crosstalk output from each channel during the period that its
input was shorted. The reading should be 25 db (112 my) or less.

3.4.9 Timing Accuracy
Record a 1 Kc sine wave. The oscillator should be accurately
set for a period of 1 msec. before recording by using a CMC
Model 246 Counter.

Replay this section of tape. The reproduced signal should have
a period of 997 - 1003 isec.

If difficulty is experienced in making counter trigger correctly,
place SKLfilter in line and set to bandpass of 800 to 1200 cps.
This filters out extraneous noise.

3.4.10 Linearity

Record a 50 Kc sine wave at input levels of 2 v P-P, 1.5 v P-P.
1.0 v P-P, and 0.5 v P-P in sequence.

Replay this tape and measure output levels.

These should be:

Input Level Output Level
2v 2v (adjusted)
1.5v 1.41 - 1.59v
1.Ov 0.94 - 1.06v
0.5v 0.47 - 0.53v
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Title Wideband Recorder/Renroducer page l. of _12_

Assembly 68000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.5 .0 Auxili ary Channels
3.5.1 General

The following tests should be conducted at 12.5 ips and 25 ips
on both channels.

3.5.2 Levels

Record a 1 Kc sine wave at 1v RMS input level.

Reproduce this signal and adjust R22, Reproduce Gain Controls,
for a lv RMS output level.

3.5.3 Frequency Response
Record the following sine wave frequencies sequentially at an input
level of 1.Ov RMS; 300 cps, 500 cps, I Ko. 3 Kc, 10 Kc, 15 Kc.

Reproduce this recording and measure the output levels. These
should all be betweenQ.70 and 1. 41v RMS (t3 db from 1.0 v at 1 Kc)
across 600 ohms.

3.5.4 Signal to Noise Ratio
Record a I Kc sine wave with a lv RMS input level. Reoord again
over the same section of tape with the input shorted so as to
erase the first recording.

Replay this section of tape and measure the RMS noise output on a
VTVM. A SKL 302 filter should be used to limit the bandpass to
250 cps to 16 Kc.

The noise reading obtained should be 30 db (32 my) or less across
600 ohms.
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Title WIdeband Recorder/Regroducer Page 19 of 20

Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.5.5 Crosstalk
Record a 1 Ko sine wave at lv RMS on Channel 1 with Channel 2
input shorted. Then record on Channel 2 with Channel I input
shorted.

Replay this tape and measure the crosstalk and noise from the
sections of tape made with shorted inputs.

The bandwidth should be restricted as under 3.3.4. The reading
obtained should be 30db (32 my RMS) or less.

3.5.6. Distortion, Total Harmonic
Using Wave Analyzer. Donner 2100, measure 2nd and 3rd harmo
of reproduced 1v RMS, 500 cps signal. Distortion shall not
exceed 2% at 25 ips and 3% at 12.5 ips.

3.6.0 Multiplexer
3.6.1 General

The multiplexer is installed on -2 equipment only and converts one
Auxiliary Channel into three restricted-range speech channels.
The following tests should be conducted in all three speech
channels. The standard auxillary channel should previously have
been checked as per 3.3.0.

3.6.2 Levels
Record a I Kc sine wave at I v RMS input level.

Reproduce this signal. Output should be 2v RMS across 600 ohms.
Adjust R10, 15 and 20, if necessary.
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Title WIdeband Recorder/Reroducer Page 20 of 20

Assembly 66000

MODEL FR-700
SYSTEM TEST PROCEDURE

TEST SPECIFICATION

3.6.3 Frequency Response
Using three HP-200CD oscillators, one at each record input, and
each with 150 ohm balanced input impedance, record the
following sine wave frequencies sequentially at an input level of
500 mv RMS: 500cps, 1 Kc. 1.5 Kc, 2.0 Kc, 2.2 Kc.

Replay and measure output levels with a VTVM. These should
stay within 50 mv to 1 v. (-20 db to 6 db).

3.6.4 Signal to Noise Ratio

Record with input shorted.

Replay and measure the RMS noise level on a VTVM.

(.3 Should be 63 mv or less (18 db below 1 v).

3 6.5 Distortion

Connect the three track reproducer Z-99793 to the three speech
channel inputs and play multiplex tape Z-99795. Re-record this
tape onto the FR-700.

Replay the FR-700 tape with the Switching Unit Z-99796 and
Speaker Amplifier connected. Switch to each channel and listen
to this reproduced dialogue.

Should be clearly intelligible.

3.6.6 Crosstalk
Record a 1 Kc sine wave; 1 v RMS input level on channels 1 and
2 with channel 3 input shorted. Repeat with inputs 1 and 2 shorted
sequentially.

Replay and measure crosstalk from thQse sections of the tape for
which the inputs were shorted.
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The test sample Lo a wide baud magnetic tape recorder that has ban
dewloped for the U.S.A.V. by Ampex Data Products Company. This
machine is capable of recording wide band signals from 10 cycles
to four megacycles on two tracks for one-half hour, or single track
for one hour. Two auxiliary tracks are available for recording
signals from 20 C.P.8. to 15 1C.

It is proposed that this unit will be submitted to radio frequency
Interference evaluation testing in accordance with the requirementa
of Military Specification NIL-I-26600(USAF), Class 111, Paragraph
3.5.3.

Upon completion of the radio frequency interference evaluation teat,
a comprehensive test report, prepared in compliance with the require-
mate of peragraph 4.1 of Military Specification IqJ-1-26600(U15A)a
will be issued. This report will include both tabulated and graphical
data indicating the degree of compliance with the applicable Lnter-
fereace control documeat.
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1.1 It is the intent of the enclosed pitoodure to POWido test
date indisatinng the degree of compliance of the VR-700 Bfteordo/
laproducerg AN/CL114& to Military SpoIfisatift KM*L-Z26600(U1AF)m
dated 2 June 1958p and entitled "Itarferems• Control Raqutromate.
AeronautiLcl SquIpeent".

2.0 1ta? NQUIPMENT:

2.1 W-10 Field Intensity Motor, frequency rasp .15 - 1000 S.
2.2 Filtron ISR 703H4 Line Impedance StabilL8atios Networks (3 sash)
2.3 Bird 6-poeltion Coaxial Svitch.
2.4 12' a 24' x 81 Double Shielded Zncloeure complying with LilitrU y

Specification MIL-3-4957A.
2.5 General Radio Signal Generator, Model 905B or equivalents

frequency range .16 - 50 mc.
2.6 General Radie Signel Generator, Model 1021-11, or equivaeloet

frequency range 50 - 950 nc.2.7 General Radio 8Lpsul Generator, ModelOl -Po3B& or equivalmetp
frequency tense 250 o 920 me.

2.8 Audio Generator, Hevlett-Packard 200 Co. or equLvalent.

3.0 TeST MoCIEU:

3.1 Conducted interference, .15 - 25 mm.

3.1.1 Place AN/GLR-4 in shielded enclosure, aa shaov is Figure 1
and as prescribed in paragraph 4.3.1 and 4.3.1.1 of Mlitary
Specification IGL-I-26600(USAI).

3.1,2 Connect M 703N Line Impedance Stabilizatiom Networks ft
"series with each ungrounded power load of AN/GI--48 e" ahbm
in figure I and in accordance with paragraph 4.3.1.1 of
Military Specification MIL-I-26600(UU).

3.1.3 Conct external cables end loads, me ahovem L Figure It

3.1.4 Connect NW-10 to DC pover lead through line lmpedance
stabiliusticn network, as shown in iuroe I. Apply pevwr.

3.1.5 Monitoring the powmr leeds, slowly sees the frequency range
of .150 - 25 mo and record all voltage peaks (not less then
three (3) frequencies per octaw),* &esed voltage poes in
term of CU (narrow band), or broadband L•ntrferene, oa
both, as described in paragraphs 4.1.7 and 4.1.6 of Sp1e1i-
eatLo NIL.-1-26W00(lUW).
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3.2 Radiated eassuressmtog .15 -25 va.

3.2.1 get up W-105 with 411" rod antseas poeittsneed as above
is Figure t and "a required La paragraphs 4.2.6 and 4.2.7
of Speff~icat io NIL4--26600(USAI).

3.2.2 Slowly scan the frequency ramge of .15 - 25 me and record
all peak voltage levels (not loes thea three (3) pw estav).
Record voltage peacks in terms of either CU (narrow band)q
or broadband nter ference, whiche~e is applicables as
required in paragraphs 4.1.7 and 4.1.8 of Specification
ML-t-26600(UW).

3.3 Radiated IWaauremsate. 25 - 1000 c

3.3.1 Set up resoneas dipole astern and poseitions as shows In
Figure t and as required in paragrapbs 4.2.6 and 4.2.7 of
Specification WI,4--26600(55a1),

3.3.2 Slowly scan the frequency range of 25 - 1000 so and record
all peak voltage levels (not leas than three (3) per oataen).
Record vol tage peaks in terms of CW (narrow band), or broad-
band interference, or both, whichever Si applicable, as
required in paragraphs 4,1.7 and 4.1.8 of Specification
Mm.-t-26600(Ushv).

3.4 Ceeducted 3.7. Susceptibility.

3.4.1 Connect output of signal generator to center of coaxial
switch and slowly @can frequency range. Repeat for each
Setting of coaxial switch, changing generators as required.
setup will be as ahoim in Figure t with generators
substituted foe JI-105.

3.5 Radiated R. 1. Susceptibility. .15 - 25 us.

3.5.1 Connect signal generator output to 41N red antoesm ad
slowly scas frequency rang.

3.6 Radiated 1.1. Susceptibility, 25 - 1000 us.

3.6.1 (25 -35 w) Using a35 = dipole antennatas show La
Figure t& but with signal generator in place of 3-1050
slowly scam frequency reang.

39692 (35 - 1000 us) With so setup an explained, 1& 3.6.1 sand
show in Fiure t& but us&"g tuned "pie santina slowly
Scam frequency range.
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4.1 Vide band Channels I and 2 and auxiliary channels I and 2 Will
be terintsed at the end of fivw foot long coaial leads with 100
ohm reaiators., Mnitoring wiil be accomplished on one of each of th.
above channels during playback by visual observation of a VoTVJoI
The nmsitor output will be terminated with a U volt Imp which will
also be monitored visually during playback.

4.2 Monitoring for malfumctioa during record will be secopliabed
by continuously recording during application of eterual fields and
voltaes, The tape thus recorded will later be abaseed foe $iVal
to noise ratio.

4.3 Acceptance limits for monitoring device ase to be establisheod

by Ampex engineers.

5.0 g0133m emmrsi

.l1 Signal inputes Dwring operation a sontiomao siLaeom eL8sia
of 4 us and 1.6 olt peak to peak will be appliad to Chael I and 2.

5.1.1 line wave signal of 1.6 volt peak to peak at 10 IC will be
(applied to one of the auxiliary chnels the other two channls will
have so signal applied during test.

5.2 Switching transients encountered in the normal operation of the
equipment are exempted from wnasurement under peraegrah 3.1.2 of
Specification IWL-1-26600(U13*) and will not be m•sured.

6.0 19ST IJOUT:

6.1 A sompeeheneive teat report in accordance with the applicable
poegrarhs of Specification MU-2-9107 wUil be issued at the osmpletIon
of thia teast

Peter 1. Spencer
sao" Manager
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Reterences The folIevlng paragaph nuers oowee5em A to the paagah
nUZV in JJr 00 C. Prel9 imia Ansiteee Tes Spool-

i Aofication, AN/0)J-., (1WA.)

k.1 mechanical xnspection Tests

b.1.1 Visual

h..1. Quality of vorknanship 2K

b.l.1.2 Identifeation Marking per MIL.STD-•3O OK

h.a.1.3 Color per 1•-sTD-595 #36176. , r

4.2 Ilectrioal Inspection Tests

4.2.l Re•qured Eectrical Tea•t

62.1.1 Power Distributimn

(1.1) Pw e qure a

Output A1 29 . 0 V

Ripple 70.0 3

Phase A 119 , W

(1.2) Power Supplie.
Output Cs 27.92- VG

Output D, JL... .. VDC
Ripple Myx v

Output F, _ _

Outpugt18 VDO 5/17/61
TWBSUPPLY REPLACED

Output oa 1 D 23.9 VDC

Ripl MY 30 MV

1. OUTPUT F IS A IRP•AT OF D.

I



h.2.1.2 control and indication functions

• 6.2.1,2.1.1 Control functions and Interlock* OK

ho2.1,2,1,2 Tape Pack Sensor,. OK

h.2.1.2.2 Controls Rewte Station

6.2.1.2.2.1 Control Aotions and mod. Interlock ,O

6.2.1.2.2.2 T ape Pack Sensor OK

6.2.1.2.2.3 Control Status Interlock OK

6.2.1.2.3 Control Indication Ox

.2.1.2.6 Rmotse ndication of Antlipation of hrd of Tape

• l2.ip 5l 0 sec

6 25 1" 51 000

6.2.1.2 5 Rowte Indication of .of Tape OK

6.2.1.2.6 Record Confidence Monitor OK

4.2.2 Optional Electrical Inspection Tests

6.2.2.1 Inherent Soundness of Circuitry

(1) Wide mad Record

(1.1) Modulator
(a) Dash 1 H.F. Ono. frequncy jL.Nc

b Dash 2 UPF. Ono. frequency 0 ~Me
Carrier frequncy

Channel I N oChannel 2

(1.2) Carrier leve
(a) Ow"el 1 heod 1 &3 .insYPP
(b) ChkamellIheand2& 65 .o
(a) chazul 2 6

RUSARIS
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(1.3) Timing Pulse Position

(.) (1.3.1) Pulse Slop.
(a) R•seae .Tm 18 SEC

(b) Fall Tisme .18 530

(a) Width (50 Amplitude) 1.8 S M

(1.3.2) Pulse Position

(a) Heed 21 beginning of carier to tiinig pulse 80 u see.

(b) Head 1; and of carrier to timin pulse s8 e Sec.

(1.1) Control Track Records

(a) Wave form conforms to spec1ification raqfrementse j,..9.

(b) Axplitude 1.0 Vplp

(2) Wideland Reproduce

(2.1) Fimale Oulde Servo Yen

(2.2) AM4 Palso Detector tUning pulses Yes

(2.3) Switcher AFC Yes

(2.4) Svitcher Gated Amplifier . V ,

(2.5) Tracking Phase Control Yes

(2.6) Control Track Reproduce
(a) TP-I 2 Vpp
(b) TP-2 30 o

(2.7) Read Drum Servo

(a) Wave from srnnetry 100
(b) Jetter 20 pe p.,

(2.8) capstan Servo

(a) Wave form oonftme to epecification requfrment Ye"

(b) Wave Movemnt S ,,

II



(3) Auuiliaries Recor

(-) (3.1) Record curent .7 mA

(3.2) Eisa

(a) curreat 12 ma RS
(b) Frequency 105 Ka
(a) Distortion % CH #1 -2%

CH #2 - 2.8%
(3.3) Brass

(a) Current 116 me

4..292.2 Radio Frequency Interfeweree

4.3 Pertormzane Tests

4.3.1 Required Performance Tests

4.3.1.1 Mechanical Perfrmamnce Tests

4.3.l.1.. Tape Speed

4.3.1.1.1.1 Recerd and Reproduce

(a) • 12.5 lpa 10.02 aec
2.o

(b) 0 25. lpa 10.02 .ea

-2.0

1.3.1.1.12 Fast Forward an Rewind

(a) Fast forward 3.95 min
(b) Rewind 3.9 aft

k.3.1.1.2 Start Tim

4.3.1.1.2.1 Start Tim Record gode

(a) Hoe drm trace ±.. ..9 a

(b) Capstan trace 3.9 see

(



6.3..1.4.2 Start ?Tim Rlerduce mode 3.8 eoo

(9 b.3*1.1*3 3top Time

a.3.2.1.3.1 Stop Tim, Record and Reprodue

(a) Record
1. 0 12.5 Ip .5,.e
2 . 0 25 1" .5 see

(b) R ep-od•ce

1. 0 12.5 ps. .5 sea
2. 0 2 51p . .5 seo

4.3.1.1.3.2 Stop Time Pat Formrd and Rewind
(a) Fast POrwerd .75 sea

(b) Rewind .8o sea.
4.3. 1.. Tape packing slip 0 in.

4o3-1.1.5 Atmatti Stop Yes

4.3-1.2 Electrical Perfoniance Tests

k.3.1.2.1 Wide Band signal channels

4.3.1.2.1.1 Output lee

(a) Reference level -3 dbm
(b) J-175 ~dbm

()J4179 3dm
J-257 db
J-2459 ___

..3.1o2.1o2 SigrAl-tomois* Ratio

(a) Reference level Channel 1 -3 db
Sb) Referene level channel 2 T- db
) Noise level channel 1 -Ir db

d Noise level channel 2 -31 db
S/NeRatiocbannal3 db

VN Ratio_______2_-3 db

I'AM



&.3..2.1.].3 Frequency Response

"(") (a) Channel 1 Refermnee level -3 dbm
(b) Channel 2 Reference level -3 db m
(o) Response level

Frequency Channel 1 Channel 2
-25 IPS 1 ffS

100 .LJ- 1/ dbm
50c -L & Atb

1000 -- db
500. - 12 ! d

10 kc -w - '1

(d r]eqencyl Response Scope7 PIetbSe

1. 50 k.o. aitahed

2. lu ___ ___ __"

34. 2. ______"_

5. -i 3_ " _ _

(.3.l.2.1.h Pule Response3

C2..1el 1 chainel 2

(a) Rise T30e _ _ u itsec

iti

(b) Delay Time usec Use
(a) overshoot___________

d Doop_________ __

Output voltage

g FlseResonse Pictures
1. Chane I Iuseepulse 0to volts ak positivegoing
2. Channel 2 a
3. Chanunel I 1 egltIve going
Ii. ahmela

Pictures attached for information required In 4.3. 1. 2. 1.4

(
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031.2,1.5 Fidelity of Reproduced Signal2

2nd Harmonic Amplitude .0 .07 ý .05
3 rd "1 .0032 .0032Distortion 

... 1

4.3.1.2.1.6 Switching Transient
4.3.1.2.1.6.1 Amplitude .6 v p*p

4.3.1.2.1.6.2 Clamp Period .4 u see

*.3.l.2.1.7 Crosstalk

(a) Channel I signal level -3 db
(b) Channel 2 croestalk level -26 db
(c) Channel 2 croemtalk -32 db
(d) Chmnel 2 sgna evel -3 db
(e) Channel 1 croostalk level -24 db
Mt) Channel I crosstalk -30 db

4.3.1.2.1.8 Dynamic Linearity

(a) Channel 1
Input level Output level2 vp-p 2.0 Vpp
1.6 v p-p eor (adj)_ 1.6 vpp
1.0 v p-p 1.1 Vpp
0.; v p-p .49 'Vpp

(b) Channel 2
Input level Output level
2 v p-p 1.5
1.6 'pp Ref (adj) __1.6 Vpp
1.0 vpp 1. VpP
0.5 vpp . vp

4.3.1.2.1.9 Timing Accuracy

(at ' 12.5 ips h2 see•25; ips .. 2 i seao

4a.3.1.2.2 Auxiliary Signal Channel

4.3.3.2.2.1 Output level

Ka) Channel 1 1.0 V MS
( Oianel 2 -,, -S



h,3,l.2.2.2 Frequency Response 25 IPS 12. IPS

(a) Channe I Reference level -2

(b) Moanel 2 Reference lee -2 -2d
(o) Response level

Frequency K annel 1 Channel 2

300c a 0 - + d

35k0 +4 +2 2db +6 +2 db

U,3,1.2.2.3 Signal-to-No Is* at
25 I1L8 1aI1

(a) Reference level Channel 1 +2 +2 db
(b) Reference level channel 2 +2 +2 db
(c) Noise level Channel 1 -28 -29 db
(d) " 2 -32 -32 db
(e) S/N•Ratio 1 -30 -31 db

(f) " 2 -34 -34 db

40..1.2.2. 4  CL-oestalk

(a) Channel lsignal level +2 l+db

(b) 2 cross talk level-32 -30 db
(c) " 2 cross talk -34 -1. db

(d) 0 2 signal level +2 +2 db
(e) " 1 cross talk level -28 -28 db

(f) " 1 cross talk -30 -30 db

4o3Dis2.2.5 istortion
at 1000 cycles Ch el 1 C . 2

25 .ZL2L 12.LI8L
2nd Harmonic Distortion Amplitude 3.4 38

4.3.1.2.2.6 Flutter

(a) 0 12.5 Ip, .30 %
(b) e 25 1ps .3o. s

RNKARKS 3
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At'?! INSTRUMENUATION PRODUCTS- COANY

c' REDWOOD CITY, CALIFORNIA

Test Data

Preliminary Acceptance Test

Model AN/GTX-4, (XW-1) Recorder-
Reproducer Set, Signal Data

Date______

CPD orSO____

ou lpwient Serial

Transport Serial /01.

Wideband Head erial

Acxiliar. Head Serial

Tape e / *V44

Test equiomenn. Cablebration
up-to-date: Yes No

Coecked By: Dei pt. 1 7

WideBand head bours ~

Purpse: This data shoet shall oe used to record th.e perfornance of the required
tests and measurements. All tabjulated data shall show t~to exact measure-
ment value regardless of th. end result. Where no data is applicable
answer yes, no or make suitable remarks.

RW2~ARKSi
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Reference The tolloving paragraph numbers correspond to the paragraph
numbers in STW-8000 C Preliminary Acceptance Test "poI-

0 tications, ANA/IL-, (X=A)

4.l Mechanical Inspection Teats OK

4.1.1 Visual OK

h..1.1 Quality of vorimenship OK

I4..1l2 Identification Marking per nIL-STD3O OK

4.1.1.3 Color per M-STD-595 #36176 OK

4.2 Slectrical Inspection Tests

h.2.1 Required Slectrical Tests

4*.2..]. Power Distribution

(1) Power
(1.1) Frequency Changer

Output A: 29-1/2 VDC

Ripple 60 ,MVRBS

Output BI

Phase A 113 VRMS
B -112 ... VRMS
C 112 vRMS

(1.2) Power Supplies
Output C: 27.0 VDC

Output DI 23.9 VDC
Ripple 60 MV p-p

Output FS See Note # I VDC
Ripple ....WYV

output 3s 23. LL VDC

Output 0: 24.- 1 VDC

Ripple 60 MV p-p

#1. OUTPUT F IS A REPEAT OF D

tA
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6.2.*.2 Control and Indication functions

0 &.2.1.2.1 Control functions and Interlock. ON .,

h.2...2.1.2 Tape Paok Sensor. Not Tnsal1,d

&.2.1.2.2 Control, Rtmote Station

4.2...2.2.. Control functions and mode interlock O)

4.2.1.2.2.2 T ape Pack Sensor Not 2nstalled

k.2.1.2.2.3 Control Status Interlock - OK

&.2.1.2.3 Control Indication OK

6,2.242.4 Remote Indication of Anticipation of End of Tape

0 12.5 ips Not Installed . seo
0 25 Ips " " sea

h,2.1,2 5 Remote Indication of End of Tape I.ot Installed

6.2.1,2,6 Record Confidence Monitor OK

6.2.2 Optional Electrical Inspection Tests

4 a.2.2.1 Inherent Soundness of Circuitry

(1) Wide Band Record

(1.1) Mofulator

(a) Dash I li.?. Oso. freupency 87 He
(b? Dash 2 L.P. Oso. frequency 106 No
(o) Carrier frequency

Channel 1 6 Mo
Okamel 2 ]

(1.2) Carrier level
(a) Oiamaellheedl1&3 70 L Vpp
(b) Omme I head2 I 70 V.o pp

o) �umanel 2 70

(_



(1.3) Timing ulse Position

C) (1.3.1) Pulse Slope
(a) Rise Tim 0. 15 p s3C

(b) F.11 Time o2J1 S3C

(a) Width (50% Amplitude) 1.8s S 3C

(1.3.2) Ps.. Position

(a) Head 21 beginning of carrier to timing pulse 80 se.

(b) Head 1; end of carrier to timingpulse 65 9 sec.

(1i.) Control Track Record:

(a) Wave form conforms to specification reqairements Yes

(b) Amplitude 0.6 ,V p-p

(2) WideBand Reproduce

(2.1) Female Guide Servo OK

(2.2) AM Pulse Detector timing pulses OK

(2.3) Switcher AFC OK

(2.4) Switcher Gated Amplifier 1.0 oVpp

(2.5) Tracking Phase Control Yes

(2.6) Control Track Reproduce
(a) TP.l 3. 32 Vpp
(b) TP-2 3. 2 pp

(2.7) Head Drum Servo

(a) Wave from symetar 3.0
(b) Jetter 20 psle p-p

(2.8) Capstan Servo

(a) Wave form conforms to speclfioation rquirment s Y--
(b) Wave Kovement None

-gt
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I' $(3) Auxilarie R~ecord

O )Record current ,7NasflM

(3.o2) SBei

(a) Current 12.5 m. RM
(b) Fmquenoy 103. 2Ko

(c) Distortion _.4j% CHANNEL.L*

(3.3) Eruae 5.L % CHANNELJ.*

(a) Current 110 ma

49292o2 Radio frequency Interference l rt

6.3 Performonc, Tests

o.3,1 Required Perfow'mnce Tests

6,3.1.1 oechan4cal Performance Tests

6.3.1.1.1 Tape Speed

I.3,1,.1.1o Record and Reproduce

4 (a) 124. lps 10.02 sea
2.2% slow J

(b) S 25. ips 10.02 Sco

0.2% slow J

6.3.1.1.12 Fast forward and Rewind

(a) Fast forward 4.0 min
(b) Rewind 4mzt lu sec mi

6.3.1.1,2 Start Time

a.3,lol,2,1 Start Tim Record Mode

(a) Read drum trace 4 ueo

(b) Capstan trace 2.5 sea



6

6.3..1.2.2 Start Time Reproduce Mode 4.5 500

U_) i03010.l3 Stop Tbw

4.3.l.l.3.l Stop Time Record and Reproduce

(a) Record
L. 12.5 ps 0.25 sea

2. 0 25 Ips 0.25 see

(b) R eproduc.

1. 6 12.5 ips 0.25 see
2 . 25ips 0.25 see

4.3.1.1.3.2 Stop Time Fast Forward and Rewind

(a) Fast Forward 0.75 seo

(b) RowrA.4 1.0 sec.

h.3..1.4 Tape packing slip None in.

h,3.1-1,5 Automatic Stop Yes

4.-1..2 Electrical Performance Tests

b.3-1.2.1 Wide Band Sigmal Channels

.31..2.1.1 Output Lovel

(a) Reference level -3 dbm(b) J-175 - -db m

(a) J-17R -l -3m
(d Ren257 le-h ldb(e J-259 - -mM

E.).1.2.1.2 S~ignal-to-noiss Ratio

W) RefeNoi e level channel 1 -3 db
Refereaeo levnne l 2 - T3 db

d)Noise level channel 2 -28.0 db

ef) SIXRatio channel0 I T db
M R

IIU~



o3*.3*l21.3 Frequenoy Response
0(a) Channel I Refe'ence level -3 db

(b) Charnel 2 Reference level -3 a
(o) Response level

Frequency Channel I Channel 2
10. - dbm,,-. b

100 -4 db m - db m
500c dbm

-2.5 dbmb
kc M -. i10. ~Jdbmd

50 kc ~db m - In
100 ko -L.5 db m .... In.L.db m

I 1m - In dbm2O UCe -... 5 .db m - "b

2 no -1.5 dbm -Indbm
-2 dbm
edbm dbm

(d) Frequency Response Scope Pictures

1. 50 k.c. Attached
2. 1 meit

3. 2 me it

2. 3 •ce

5. 4 ini

c e3.a,2.t.a Pulse i.emo.me.

(hnel I Cmne. 2
(a) Rise Timle 0.14 usoo 0.14 usoo

(b Dl Ctu e l 0.1 ue0. 14 us

(PDr c tuoptahdfrPr .....
(a Otu(vlaeU



4,3,1,2,1.5 Fidelity of Reproduced Signal Channel 1 Channel 2

2nd Harmonic Amplitude .01 .01
3 rd .004 .003
Distortion ~Jjn

4.3.1.2.1.6 Switching Transient

h.3.1.2.1.6.1 Amplitude .6 T P.P

4.3.1.2.1.6.2 Clamp Period 14 u see Reading is 0.4)eo80 8/15/61 TWB

4.3.1.2.1.7 Crosstalk

(a) Channel 1 signal level -3 dbm
(b) Channel 2 crosstalk level -29 dbm
(a) Charnel 2 croestalk -32 dbm
(d) Channel 2 signal level -3 dbm
(e) Channel 1 crosstalk level -28 dbm
(f) Channel 1 crosstalk -31 dbm

4*.3.1.2.l.8 Dynauio Linearity

( (a) channel I
Input level Output level
2 v p-p 2.0 Vpp
1.6 v p-p Ref (adj) 1.6 Vpp
1.0 v p-p 98 •!)
0.v • p-p .6 vpp

(b) Chanmel 2
Input level Output level
2 vp-p 1.9 wpp
1.6 vpp Ref (adj) ,1.6
1.0 vpp 1-0 7"
0.5 vpp 49 _pp

4.3.1.2.1.9 Timing Accuracy
(aj •12.5 ips . 1 sea

• 25 ips 1 sea

4.3.1.2.2 Auxiliary Sign Channel

4.3.1.2.2.1 Output level

~a) Channel 1 1.0 yRZ4S

b)R3R~ Channel 2 1.0 WS
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h.3.1.2.2,2 Frmeqency Response

(a) Channel I Reference level +2 db

(b) Channel 2 Reference level +2 db

(a) Response level

Frequency Channel I Channel 2

300e a db
500 a -'V4 dbb +Z1 db
1 Me . +2k
10 ko a -db ad
15 ko ý ,db d

h.3.1.2.2.3 Signal-to-Noise Ratio

(a) Reference level Channel 1 +2 db
(b) Reference level channel 2 +2 db

(c) Noise level chazmel 1 -32 db

(d) w 0 2 -37 db
(e) S/N Ratio 0 1 -34 db

(M) " 2 -39 db

4.3.1.2.2.L Ckosstalk

Ct (a) Channel I sinal level +2 db

(b) 2 cross talk level -34 db

(c) " 2 cross talk -36 db
(d) " 2 signal level +2 db

(e) 0 1 cross talk level -32 db

(f) " 1 cross talk -34 db

4.3.1.2.2.5 Distortion

Channel 1 Channel 2

2nd Harmonic MIstrtion Amplitude -32 -25
3rd , -36 -3a

Distortion 1.4 3.0

h.3.1.2.2.6 nlutter

(a) *122.5 lps .25
(b) 6 25 1pm 1

REIARKSs



6.3.1.2.1.3(d) (Continued)

Fraeqency response Pictures AN/OLH-I SIOZ. Head Ser.2 €:

CHANNEL 1
ReproUuced

CHANNEL 2
Reproduced

Fig. 1 50 KCS Scale- Vertical: l.Ov/DIV
Horizontal: 10 pa sec/DIV

CHANNEL 1
Reproduced

444ý CHANNEL 2
Reproduced

Fig. 2 1 MCS Scale: Vertical1 1.0 v/I)V

Horluontali 0.5 u see/DIV



K 1

CHANNEL 1
Reproduced

CHANNEL 2
Renroduced

Fig. 3 2 MCS Scale: Vertical: 1.0 v/D0V
Horltontal: n.u p sec/DIV

CHANNEL 1
Reproduced

4#4 +j"+ 44f 441 444-4+9+44+414CHANNEL t
Reproduced

It ?lg. i, 3 KCS Scale: Vertical: I.( v/DIV
HorIzentalt O.2. eee/DIV



II
CHANNEL I
Reprodlacea

CHANNEL 2
Reproduced

Fig. 5 h NCS Scale: Vertical: 0.2 w/DIV
Horizontals 0.1 n sec/DIV

(,



ia.3l.2l~b(g)(Continued)

Scale (all potmruse) s Horisontal1 0.5 u sec/DIV
Vertical 0.5 V/DIV

,- -j.. (;ANELM 1
- -- nmiReprodue

INPUT PULSE

(2

Fir. 1 1 psee positive going pulse

- I --- CHANN 1-I- --Reproduced

t44 4# 2#4 • o 4•n 4* 4 o

- - INPUT PULSE

Fig. 2 1 page negative going pulse



I
I

0€

Reproduced

I- IN- 1 ,PUT PUI

Fig. 3 1 pose positive going pulse

Reproduced

1 -- - I INPUT PULSE

Fig. h 1 p.eec negative going pulpe

It



(~~) .M~ IUTRITATION PROMWTS COMPANY

(-WOOD CITY, CALUOMR

Test Date

Preliminazy Acoeptance Test

Nadel AN/OLH-4 MN-1) Isoordszw-
Reproducer Set, S±igal ata.

Date 7-.•a-•/ ---

CPD or cSI 2.Ac/

Equipmen SeriaILQB

Transport Serial

Videbad Head Serial 04:

Awdga=z7 Head Seria l

Tape Type &L dJ~jXL~gu.

Test eq±uipent dablebration
4 up-to-date# Yes _ No_

Cheoked b•t• • •*5 Dept. 7g

~ ~ ",4F~~r Date
Wideband head hourm, _ ,j

Purpose: This data shoet shall be ued to record the performanes of the required
te••a add --- In---. All ta.'lated data shall oh the • at mea e-
amt vale regurImsi of the sed result. Wbere ne data Is ajplinabie
answer ye no er make suitabl rummsk..

I
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Referencet The following paragraph nmbers correspond to the paragraph
numbers in ST 00. C, rlininary Acceptance Teat Spooe-
fication, ANA (

4.1 Mechanical Inspection Tests OK

b.1.1 Visual OK

h.1.l.1 Quality of worlmenhipp OK

6..1.2 Identification Marking per MIL-8T-130 Yes

4.l.1.3 Color per MED-STD-595 #36176 Yes

4.2 Electrical Inspection Tests OK

I.2.1 Required Electrical Tests OK

4.2.1.1 Power Distribution

(1) Power
(1.1) Frequency Changer

Output A: 30 , DO

Ripple 50 MVRMS

Output B :

Line to ground 5Phase A 115 VPMS
B 115 -VRMS

C 115L

(1.2) Power Supplies
Output C: +27.20 VDC

Output Ds 23.89 VDC
Ripple 12 MV

Output F: 23.89 VDC
Ripple 12 T V

Output go +23.67 IVDC

Output 0: 2379 VDC

Ripple 10 MV

- 3



4.2.1.2 Control and Indication functions

( ) h.2,lJ.1. Control functions and Interlock. OTC

4.2.1.2.1.2 Tape Pack Sensor. OK

4.2.1.2.2 Controls Remote Station

4.2.1.2.2.1 Control functions and mode interlock OK

4.2.1.2.2.2 T ape Pack Sensor OK

4.2.1.2.2.3 Control Status Interlock OK

..2.l.2.3 Control Indication OK

&.2.1.2.e Rmote Indication of Anticipation of 1rd of Tape

0 12.5 ip 47 so
0 25 'ps 40 Pee

.2.1.2 5 R mote Indication of Wrd of Tape OK

*.2.1.2.6 Record Confidence Monitor OK

h.2.2 Optional I.ectrical Inspection Tests

( "Jh.2,2.1 Inherent Soundness of Circuitry

(1) W•de Band Record

(1.1) Modulator
(a) Dash I H.F. Ose. frequency 87 Mc
(b Dash 2 L.F. Oso. frequency _oo l c
(o) Carrier frequency

Channel 1 6 Me
Chmnnel 2 o

(1.2) Carrier level
(a) Qanme I head I & 3 65 Vpp
(b) Channel 1 head 2 4 4i ,,
(c) Channel 2 70 Vpp

REWNRS
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(1.3) TimIng Pulse Position

0 (1.3.1) Pulse Slope
(a) Rise Tim . lis Sa3

(b) Fall Time. 2s p 830

(a) Width (50% Amplitude) 2.8 S3C

(1.3.2) Pulse Position

(a) Head 21 beginning of carrier to timing pulse 66 j sea.

(b) Head 1; end of carrier to timing pulse 80 $se.

(14.) Control Track Record:

(a) Wave form conforms to specification reqirements Yes

(b) Amplitude 0.7 V p-p

(2) WideBand Reproduce

(2.1) Female Oulde Servo OK

(2.2) AM Pulse Detector timing pulses OK

(2.3) Switcher AFC Yes

(2.4) Switcher Oated Amplifier 1. 0 Vpp
(2.•5) Tracking Phase Control Yes

(2.6) Control Track Reproduce
(a) TF- .3o Vpp

(b) TP-2 3.0 Vp

(2.?) Head Drum Servo

(a) Wave from synnetry 2.0
(b) Jetter 10 Psew p-p

(2.8) Capstan Servo

(a) Wave form conforms to specification requiz nts Yes

(b) Wave Movement None



(3) Auxiliaries Record

(3.1) Record current 0-. *a UIS

(3.2) Bias

(a) current 1 2 a amS
(b) Frequency ZO4.Sio
(a) Distortion I CH-1 -28

CH-2-2
(3.3) 

.rame

(a) OMMOert U0 mA

*.2.2.2 Radio Frequency Interference . _,_.

4,3 Perfornance Tests

41.3.1 Required Performance Tests

4h.3.1.1 Mechanical Performance Tests

41.3.1.1.1 Tape Speed

4.3.1.1.1.1 Record and Reproduce

(a) • 12.5 Ip 10o.o3 ;ec

(b) 0 25. Ipa 998 see

4.3.1.1.12 Past Forward and Rewind

(a) Fast forward 4.2 min
(b) Rewind T min

14.3.1.1.2 Start Time

41.3.1.1.2.1 Start Time Record Mode

(a) Head drm trace 3.6 aee

(b) Capstcz, trace 3.0 sea

ImAR.K-



6"
4.3.1.1.2.2 Start Time Reproduce Mode 5.0 see

) I*3..1.3 Stop Time

4.3.1.l.3.1 Stop TIe Record and Reproduce
(a) Record

1. a 12.5 Ipe .5 sec
2 . • 25 ps .5 ose

(b) R eproduce

1. 6 12.5 ips .5 see

2. • 25 ips ,_ , _ sec
9.3.1.1.3.2 Stop Time Fast Forward and Rewind

(a) Fast Forward 1.0 see

(b) Rewind- .. _O seco

h.3.11.4 Tape packing slip None In.

4.3.1.1.5 Autmatic Stop Yes

4.3.1.2 Electrical Performance Tests

(. h03.1.2.1 Wide Band Signal Channels

4.3.1.2.1.1 Output LAvel

(a) Reference level -3 db m
(b) J-175 - dbm
(c) J-179 -i ..... "
(d) J-257 -3 -- dbm
(e) J-259 -3 fDBM

*.3.1.2.1.2 Signal-to-noise Ratio

(a) Reference level channel 1 -3 dbm
(b) Reference level channel 2 ,bm In
(o) Noise level channel 1 dbm
(d) Noise level channel 2 -20 1/2 dbm
(e) S/N Ratio channel 1 -32 db
(f)S/N Ratio Channel 2 -35.5 db

- 3KARs

Ci
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(11 i3.1.2.lo3 Frequency Response

(a) Channel 1 Reference level - _db

(b) Channel 2 Reference level -fl db
(c) Response level

Frequency Channel 1 Channel 2

10c -8 db db
50clOc -Z 3/4db_ b

100 , 2 db -3, db
5000 -___-9_j adb -a "db

5 ke -2"--' db ,, =3 db
10 kc -2 1/2 db -3 db
5okc -a db -3 db
100 ke d

Ie- db cdb
2 me c-12d

2.5mc -3 1/db 1 2 db
•mc -5l~db -7117 db

(d) Frequency Response Scope Pictures

1. 50 k.c. Attached

2. 1 mc it

3. 2 _meto

4. 3 mc

5. 4m me

4.3.1.2.1.h Pulse Response

Channel 1 Channel 2

(a) Rise Time .15 usec .16 usec
(b) Delay Time .12 use* .12 usec
(c) Overshoot 8 6
"(d Droop 1 1 %
(e) Output voltage ju16 "
f) Undershoot 5 x
g) Pulse Response Pictures "

1. Channel 1 1 u se0 pulse 0 to A8 volts peak positive going
2. Channel 2V
3. Channel 1 negitive going attached
R s. Channel u u

There appeared to be an overshoot on the trailing edge of the 100 KC
of 10-15%, also an undershoot. This could be due to reflection in
the loading.



4.3.l.2.1.5 Fidelitty of Rteprodued Signal
Chanel I Channel 2

C) 2nd Harmon Amplitude $iain.12

Disorion 11.3+ 8I.0 J

4.3.l.2.1.6 Switching Transient

4.3.1.2.1.6.1 Amplitude 1.0 v p.p

4.3.-.2.1.6.2 Clamp Period 0.4 u sec

4.3.1.2.1.7 Croestalk

(a) Channel 1 signal level -3 db m
(b) Channel 2 crosstalk level -25.5 dbm
(a) Channel 2 crosltalk -31.5 db
(d) Channel 2 signal level -3 dbm
(e) Channel 1 crosstalk level -26 dbm
(f) Channel 1 crosstalk -32 db

9.3.1.2.l.8 Dynamic Linearity

(a) Channel 1
C, Input level Output level

1.2 vp-p 1.19 Vpp
1.6 v p-p Ref (adJ) 1.6 Vpp

0. 8M v p-p ,0.7 " PP
0.5 v p-p 0. 49 Vpp

(b) Channel 2
Input level Output level

1. 2 v p-p 1A1YPP
1.6 vpp Ref (adj) .619 pp

0. 8 2M vpp 2. 9 pp
0.•5 vpp -0._49

4.3.1.2.1.9 Timing Accuracy

(a) 6 12.5 ips 13 gee
(b) *25 ips 1,3 U go

4&.3.1.2.2 Auxiliary Signal Channel

4.3.1.2.2.1 Output level

(a) Channel 1 1.0 1 R.S
(b) Channel 2 TO 4M

R'C s
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h).31.2.2.2 Frequency Response

(a) Channel I Reference level +2 db
(b) Channel 2 Reference level +2 db
(a) Response level 225 IPS 1. P

Frequency Channel 1 Channel 2 Channel I Channel 2
300 c -1/2 dbm -1 dbm 0 dbm - 1/L dbm500 c +2 db m +2 db m +2 dbm +2 ' dbmI kc +2 dbm + dbm +3.5 dbm +4.5 dbm
lOkc + dbm +In # db In +2.5 dbm ±4 m15 kc + 2 db m dbm In-dbm 12dbm

3 kc +1I2dbm +3.5 dbm +4 dbm +4 3/4 dbmh-.3.l2.2.5 Signal-to-Noise Ratio
25 15s

(a) Reference level Channel 1 +2 dbmn +2 dbm
(b) Reference level channel 2 +2 dbm +2 L. dbm
(c) Noise level channel . -32.5 db m -32 dbm
(d) " " 2 -32.0 db m -34 dbm
(e) S/N Ratio 0 1 -34.5 db -34 db
(f) " 2 -34.0 db -36 db

4. .3.1.2.2.5 (k'osstalk
25 IPS 12.5 IPS

(a) Channel I signal level +2 dbm +2 dbm
(b) " 2 cross talk level -30 dbm - In
(c) " 2 cross talk -32 db -36 db
(d) " 2 signal level db m +2 dbm
(e) " 1 cross talk level _-3 db m 0. n
(f) " 1 cross talk -32 db -32.5 db

.3.1.2,2.*5 Distortion at 25 IPS

Channel I Channel 2
2nd Harmonic Uistortion Amplitude 2.2% 3.0%
3rd x a

Distortion 2.3 %

4.3.1.2.2.6 Flutter DISTORTION 12.5 IPS

(a) 0 12.5 Ips CHi CH2
(b) 6 25 Ips _-0,22_ % 2nd 3.6%/.2

(, ItM~q• 3rd 2.5% 2.0%

Total 4.41 4,65%

I<



I4.3-.12.1.3(d) (Continued)

)rpm repos Pictuares AN/iGLH-I SO HD~ ead 5ajOFI

CHANNEL 1
Reproduced

CHANNEL 2
Reproduced

{ Fig. I 5C KCS Scale: Vertical: 1.0w/DIV
Horizontal: 10 ,a seo/DIV

CHANNEL I
Reproduced

CHANNEL 2Reproduced

(
Fig. 2 1 MOS Scale: Verticals 1.0 v/DIVI Horlsontelo 0.5u @SOe/DIV



_ _ _ _ _ _ I

Reproduced

CHANNEL 2
Reproduced

Fig. 3 2 MCS Scale: Vertical: 1.0 v/DIV
Horirontal: r,.2 p sec/DIV

CHANNEL 1
Reproduced

CHANNEL f
Reproduced

Fig. h 3 MCS Scale: Vertical: 1.0 v/DIV
Hortzontal, 0.1 v see/DIV



0

CHANNEL I
Reproduced

CHANNEL 2
Reproduced

Fig.5 I•HCSScale: Vertical: 0.5 v/IVF Horizontal: 0.1 u s*e/cIV

I

I (



h&..l..ldg) (Contimied)I

Pulse Response Pictures ANIGIR-ij SMR12 Head Sew. aScale (All Pictures) Vertical: U'•IDIV
Horisontalt C.5 u sec/DIV

INPUT POSITIVE
00IN PULSE

INPUT NEGATIVE
00130 PULSE

Ig. II u-se INPUT PULSE CHANNEL I and 2

C~~

I ~CHA NNE 1

RERODUCE

O1OT 2

Fitg2 lca se POSITIn ooi30 PULSE



CHAINNL 1
REPRODUCE

CHANNEL 2

Feg. 3 u ee NBOATIVE OOIN PULSE



0) AMPE INSTRUMENTATION PRODUCTS COMPANY

REDNOOD CITY, CALIFORNIA

Test Data

Preliminary Acceptance Test

Model AA,-GLH- (Nm-l) Recorder-
Reproducer Set, Signal Data

Date, /O-,4-A]

CPD orSO X279'q /

Equipment Seria__j2t

Transport Serial

Auxiliary Head Seria,.L ý

Tape Type,_ 4 ,q.

Test equipment Cablebration
up-to-date: Yes V No

Checked ._De-t . . .

Ap .By: . i:.: tt-. Date_,,--

Wideband Head hours ..

Purposet This data sheet shall be used to record the performance of the required
tests and measurements* All tabulated data shall show the exact measure-
ment value regardless of the end result. Where no data is applicable
answer yesp no or make suitable remarks.

-mR•
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2I
Referenees The following paragraph numbers correspond to the pargp'aph

numbers in ST.4•8OO C, Preliminary Acceptance Test Speol-(•) ictioton, AN/OLH-4 (XW..1)

4.1 Mechanical Inspection Tests

helel Visual

b..l.l1 Quality of worimnship OK

4,1.1.2 Identification Marking per MII=STD-13O OK

6.1.1.3 Color per FED-STD-595 #036176 OK

4.2 Electrical Inspection Tests

4.2.1 Required Electrical Tests

h.2..1 Power Distribution

(1) Power
(1.1) Frequency Changer

Output A: 27*.. VDC

Ripple 50 MYRMS

Output B:

1(9 Line to ground
Phase A 115 RMSB 11. vlWs

C 115 -R VRS

(1.2) Power Supplies
Output C: 26.5 VDC

Output D: 23.85 VDC
Ripple 10 N •R

Output F1 285 DC
Ripple __ _0 ___ mR

Output Es 2.5 DC

Output 0: 23.99 IDO

Ripple .. 10 i i•

RR 3MS



4.2.1.2 Control and Indication functions

&4.2.1.2.1.1 Control functions and Interlock. OK

4.2.1.2.1.2 Tape Pack Sensor. OK

4.2.1.2.2 Controls Remote Station

I-, 2 .12 ;1 Control functions and mode interlock OK

4.2.1.2.2.2 T ape Pack Sensor .K

6.2.1.2.2.3 Control Status Interlock Ox

b.2.1.2.3 Control Indication OK

h.2.1.2.h Remote Irdication of Anticipation of End of Tape

* 12.5 ips 48 sec
0 25 iPe ,_2 sec

4.2.1.2 5 Remote Indication of End of Tape

4.2.1.2.6 Record Confidence Monitor OK

4.2.2 Optional Electrical Inspection Tests

6.2.2.1 Inherent Soundness of Circuitry

(1) Wide Band Record

(1.1) Modulator

(a) Dash I H.F. Osc. frequency _L Mc
(b) Dash 2 L.F. Oec. frequency 100 Mc
(c) Carrier frequency

Channel 1 6 Mc
Channel 2 " ho

(1.2) Carrier level
(a) Channel 1 head I & 3 65 Vpp
(b) Channel 1 head 2 & 4 65 Vpp

(c) Channel 2 65 Vpp

REIARKS



(1.3) Timing Pulse Position

0 (1.3.1) Pulse Slope
(a) Rise Tim 18 i SEC

(b) ?all Time .2 j SEC

(a) Width (50% AMplit~ude) 1L......P SEC

(1.3.2) Pulse Position

(a) Head 21 beginning of carrier to timing pulse ,8o $so.

(b) Head 1; end of carrier to timing pulse 80 • sec.

(1*.) Control Track Record:

(a) Wave form conforms to specification rapuirements

(b) Amplitude .70 V p-p

(2) Widlapd Reproduce

(2.1) FeaLe Guide Servo OK

(2.2) AM Pulse Detector timing pulses Y

(2.•3) Switcher AFC YES

(2.4) Switcher Gated Amplifier 1.0 VPP

(2.5) Tracking Phase Control YES

(2.6) Control Track Reproduce
(a) TP•-1 2.5 Vvp
(b) TP-2 30 Vp

(2.7) Head Drum Servo

(a) wave from uynnetry .o J
(b) Jetter 15 pseo P-p

(2.8) Capstan Servo

(a) Wave form conforms to specification requirmentsJES

(b) Wave Novont NONE



(3) Auxiliaries Record

(3.1) Record current .7 ma RMS

(3.2) Bias

(a) Current 12 ma RMS,
(b) Frequency , OKc

(c) Distortion 2.8,, CH I 2.6%
CH II 2.8%

(3.3) Erase

(a) Current 110 ma

4.2.2.2 Radio Frequency Interference -

4.3 Performance Tests

4.3.1 Required Performance Tests

4.3.1.1 Mechanical Performance Tests

4.3.1.1.1 Tape Speed

4.3.1.1.1.1 Record and Reproduce

(a) S 12.5 Ips 9.98 sec
2,0 ,%

2.0

h.3.1.1.12 Fast Forward and Rewind

(a) Fast forward j m in
(b) Rewind min

*.3.l.1.2 Start Time

o.3.1.1.2.1 Start Time Record Mode

(a) Head drum trace 3.8 se

(b) Capstan trace 3,8 sec

RD(*RKS :



4-3.1.1.2.2 Start Tim. Reproduce Mode 4_ _ _ _ _se

0 h3.1.1.3 Stop Time

L.3.1.1.3.1 Stop Tim Record and Reproduce

(a) Record
1.0 12.5 ips 0.5 sea

2. 0 25ips 0.5 see

(b) R eproduce

1. • 12. ips o.5 see

2. 6 25 ips o.5 see

41.3.1.-.3.2 Stop Time Fast Forward and Rewind

(a) Fast Forward 0.6 sec

(b) Rewind 0.6 sea.

h.3,1.l.9 Tape packing slip 0 in.

4.3,1,1.5 Automatic Stop OK

s.3.1.2 Electrical Performance Tests

( l.3.1.2.1 Wide Band Signal Channels

4.3.1.2-.1. Output Level

(a) Reference level -3 db
(b) J-175 - - db
(c) J-179
(d) J-257
(e) J-259

4.3.1.2.1.2 Signal-to-noise Ratio 25 ips 12.5 ips

(a) Reference level channel 1 -3 db -3
(b) Reference level channel 2 -3 db -

(c) Noise level channel 1 -30 db -30
(d) Noise level channel 2 -1 db ..
e) SIN Ratio channel 1 -18 d -38

( I) Ratio Channel 2 --49 db

IS

IC;
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I&.3.1.2.1.3 Frequency Response

(a) Channel I Reference level -3 db
(b) Channel 2 Reference level -3 db
(e) Response level 25 ips 12.5 ips

Frequency Channel 1 Channel 2
loc .614 db . _ 6 1/

50kc db -10 Icc 3  db
501ccd db -100 k cdb d. -3 3/2

.me, - - d -6 1/2
2.me id b

(d) Frequency Response Scope Pictures-

1. 50 k.c. YES

2. l _me YES

3. 2c _m YES

4. 3n meY_

5. 4an me ___YES __

4.3.1.2.1.h Pulse Response

Channel I Channel 2

(a) Rise Time a.. q usec __I usee
(b) Delay Time 0,13 usec 0.13 usee
(a) Overshoot 10 % 10
(d) Droop2%2%
(e Output voltage 1.6(f) Undershoot 6
(g) Pulse Response Piotures

1. Channel 1 1 u see pulse 0 to .8volts peak positive going
2.9 Channel 2
3. Channel 1 3 negltive going
4. Channel a a a



8I
6.3.1.2.1.5 Fidelity of Reproduced Signal 25 ips 12.5 ips

I Char.62 015
2nd Harmonic Amplitude E2  o00 -0 0.053 rd E -AnnI *0
Distortion E, 0.00310 % 25 10i.0%

4.3.1.2.1.6 Switching Transient

4.3.1.2.1.6.1 Amplitude v pOp

4.3.1.2.1.6.2 Clamp Period u sec

4.3.1.2.1.7 Croastalk

(a) Channel I signal level . d b
(b) Channel 2 crosstalk level -30
(c) Channel 2 croestalk -35 db
(d) ChaMnnel 2 signal level -3 db
(e) Channel 1 crosstalk level -28 db

Mr) Channel 1 crosstalk -33 db

4.3.l.2.l.8 Dynamic Linearity

¾ (a) Channel 1
Input level Output level
2 v p-p 2 Vpp
1.6 v p-p Ref (adj) 16vpp
1.0 v p-p 14 vpp
0.5 v p-p 0.5 vpp

(b) Channel 2
Input level Output level
2 vp-p 2 vpP
1.6 vpp Ref (adj) 16 vpp
1.0 'pp a Ypp
0.5 vpp 0, pp

4.3.1.2.1.9 Timing Accuracy
(a) 0 12.5 ips A 1 see
(b) @ 25 ips a2 asea

I.3.1.2.2 Auxiliary Signal Channel

I4.3.1.2.2.1 Output level

a) Channel 1 1

(b) Chanel. 2It ~RN(ARS:



4.3*o1.2.2.2 Frequency Response

(a) Channel 1 Reference level + 2 db(b) Channel 2 Referen e level + 2 db

I (a) Response level

Frequency Channel 1 Channel 2
300 c -1 db -1 db
500 c -I- -Ad1 - -A db
1 kc +2 db "+'db
10 k1 +c 'db -,+= (U)
15 kc +' -- db +2 db

,.3.1.2.2.3 Signal-to-Noise Ratio

(a) Reference level Channel 1 +2 db
(b) Reference level channel 2 +2 db
(c) Noise level chanel 1 -33 db
(d) I . 2 -34
(e) S/N Ratio 1 -35 db
(r) 2 -36 db

4.3.1.2.2.4 Crosstalk

(a) Channel 1 signal level +2 db

(b) " 2 cross talk level -33 A
(c) " 2 cross talk .-3 db
(d) " 2 signal level +2 db
(e) " 1 cross talk level -33 db
(f) " I cross talk -5 db

I.3.*.2.2.5 Distortion

Channel 1 Charnel 2
2nd Harmonic AListortion Amplitude 390 3.0
3rd 

10
Distortion

4.3.1.2.2.6 Flutter

(a) 0 12•5 ips -2q
(b) e 2 5 e Ip

jMAIRDKS:



.3.1*.2.1.3(d) (Continued)

(9 ~Froequny response Pictures AN/GUI-is SM Heed Ser.Jg

CHANNEL 1
Reproduced

CHANNEL 2
Reproduced

4 Fig. I 50 KCCS Scale: Vertical: 1.Ovf0Iv
Horizontal: 10 •a seo/DIV

CHANNEL 1
Reproduced

CHANNEL 2Reproduced

Ii

IC .1g. 2 1 WaS Scale: Verticals 1.0 Y/DIV
Horim'tals 0. p @eo/DbI



CHANNEL 1
Reproduced

CHANNEL 2
Reproduced

Fig. 3 2 MCS Scale: Vertical: 1.0 v/DIV
Horitontal: 0.2 l sec/DIV

CHANNEL 1
Reproduced

CHANNEL I
Reproduced

Mig. ii 3 M1 Scalea VrticlI 1.0 v/DIV
Iiorsontal 0.1 p see/DIVI



0I

Reproduced

CHANNL, 2
Reproduced

Fig. 4 1cs Scale$ Vertical: 0, : Dv"•, Ho-isontal, 0,1 u sec/bIV

I

U
Ii



Puim. Respons* Pictures AM/GIN-b SM Head Se.z'
Scale (All Pictures) Verticals 0DW1iDIV

fimisontals 0*5 u soc/*DIV

INPUT POSITIVE
WOIND PULSE

INPUT NEGATIV
GOINIG PULSR

P I.X1 u see INPUT PULSE QIANNEL 1 and 2

REPIODUOE

Fig?2 1 a se POBlTIVEOING110PUISE



I

CHANENL 1
REPRODUCE

GIUNNEL 2

Pi.3 1 u aoe N•IATIVE OOINGI PULS

(I
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ON

FR-700 - AN/GLH-4 RECORDER/REPRODUCER

FOR

AMPEX DATA PRODUCTS CO.

TO

MIL-I-26600(USAP)

PROJECT NO.: FLP-7226
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ADMINISTRATIVE DATE

DATE: 3 April 1961

PURPOSE OF TEST: The purpose of this test was to determine con-
formance of the described specimen to the radio interference require-
ments of Specification MIL-I-26600(USAF), or to determine suppression
measures, as required, to reduce the specimen generated interference
to a level acceptable under this specification.

MANUFACTURER: Ampex Data Products Co., Redwood City, California

MANUFACTURER'S TYPE, OR MODEL NO.: FR-700, AN/GLH-4, Recorder-
Reproducer

DRAWING. SPECIFICATION. OR EXHIBIT: Test Procedure, FLP-7226,
and NIL-I-26600(USAF)

QUANTITY OF ITEMS TESTED: One (1)

SECURITY CLASSIFICATION OF ITEM: Unclassified

k DAqTE TEST COMPLETED: 30 March 1961

TEST CONDUCTED BY: Filtron Company, Inc., Palo Alto, California

TEST CONDUCTED FOR: Ampex Data Products Co., Redwood City, California

DISPOSITION OF SPECIMEN: Returned to Ampex Data Products Co.

ABSTRACT: Radiated and conducted interference and susceptibility
measurements were performed on the FR-700, Type AN/GLH-4. The
results of these tests indicate that the described specimen does
not meet the radio interference requirements of Specification NIL-
1-26600(USAF).

PROJECT: FLP-7226



)

1.0 ESCRIPTION:

1.1 The test specimen was a Model FR-700, Type AN/GUI-4,
Serial No. A, manufactured by Ampex Data Products Co. The
test sample was a vide band magnetic recorder/reproducer with
Filtron filter, type FA 6883A installed, that has been developed
for the United States Air Force by Ampex Data Products Co. This
machine is capable of recording vide band signals from ten cycles
to four megacycles on two tracks for one-half hour, or single
track for one hour. Two auxiliary tracks are available for
recording signals from 20 cps to 15 CC.

1.2 The following accessory equipment, required to provide the
operating conditions under which this test was performed, was
employed:

1.2.1 Hewlett-Packard Voltmeter, Model 400D, Serial No. 2476.
Date of last calibration was 9 February 1961.

2.0 TEST EQUIPMENT:

2.1 Empire Devices Radio Interference Field Intensity Meter,
Model W-105, Serial No. 128, with dipole antenna DN-105 and rod
antenna VA-105.

2.1.1 This instrument contains an internal calibrating device
rated by the manufacturer as a secondary standard. The date of
last frequency and sensitivity calibration was 17 March 1961.

2.1.2 Prior evaluation of the interference measuring instrument
determined the inherent noise level of the receiver to be 40 db,
or less throughout the entire applicable frequency range.

2.2 Filtron FSR 703N Line Impedance Stabilization Networks, 2
each, per MIL-I-26600(USAP).

2.3 Three General Radio Signal Generators were used to provide
RP susceptibility voltages.

1. General Radio Signal Generator, Type 805A,
Serial No. 237, calibrated 16 December 1960

PROJECT: FLP-7226



2. General Radio Signal Generator, Type 1021-P33,
Serial No. 1805, calibrated 1 February 1961

3. General Radio Signal Generator, Type 1021-P2,
Serial No. 1709, calibrated 1 February 1961

3.0 TEST PROCEDURE:

3.1 Employing a 12 x 24 x 8 foot shielded enclosure, the test
specimen, as received, was set up for radio interference test as
prescribed by Specification HIL-I-26600(USAF) and Test Procedure
FLP-7226 at a test site located on the premises of Filtron Company,
Inc., 926 Industrial Avenue, Palo Alto, California. Appropriate
line impedance stabilization networks were inserted in each 115
volt 60 cpe lead.

3.2 Conducted broadband interference measurements were made on
these lines over the frequency range of .15 to 25 mc to determine
conformance to specification.

3.3 Conducted CW interference measurements were made on the power
input circuits over the applicable frequency range of .15 to 25 mc
in accordance with specification.

3.4 Radiated interference measurements were made over the
frequency range of .15 to 1000 mc with the antenna of the test
equiwfrant located and oriented as prescribed by specification.

3.4.1 Specification prescribed antenna induced voltage was
determined as follows:

Frequency 50 mc
Meter Reading < 38 db
Antenna Factor 8 db
Cable Loss Factor 2 db
Actual Interference Amplitude < 48 db

3.5 Susceptibility tests, as required, were performed in
accordance with specification by injecting the prescribed RF
voltages into the power input circuits. The entire test specimen
was then subjected to an externally generated field of radiatedS&RF energy.

PROJECT: FLP-7226
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3.5.1 Monitoring for malfunction, or degradation of performance
during susceptibility testing was accomplished by continually
monitoring recorder tape while subjecting sample to I volteages, as
per paragraph 3.5 of this report and monitoring the tape for un-
desirable signals on completion of the test.

4.1 Following incorporation of the suppression measures des-
crLbed in paragraph 1.1 of this report, broadband conducted Lnter-
ference was found to be within the limits of NIL-I-26600(USAF)
throughout the applicable frequency range. The resulting interference
curve most closely approaches specification limits at .15 me, where
the interference level was determined to be 92 db above one microvolt
per mc and specification limit is 115 db.

4.2 Following incorporation of the suppression measures des-
cribed in paragraph 1.1 of this report, CV conducted interference
was within the limits of MIL-I-26600(USAF). The mxiLmam CV inter-
ference was 16 db above one microvolt at approximately 6.5 mc,
which is 17 db below the limits of MIL-1-26600(USAF).

4.3 No beasdband radiated interference in excess of ambient
levels was encountered over the entire frequency range.

4.4 Following incorporation of the suppression measures described
in paregrophi 1.1 of this report, CW radiated interference
exceeded the limits of MIL-I-26600(UShF). The maxLmum CV Lnter-
ference was 37 db above one microvolt at approximately 270 mc,
which is 5 db above specification limits.

4.5 Susceptibility tests indicate that the described specimen
meets the requirements of Specification MIL-I-26600(USMA), since
no malfunction of the test sample was detected when monitored as
described in paragraph 3.5 of this report.

4.6 Since CW conducted and broadband radiated interference levels
of the test sample were so far below specification limits, no
curves were plotted.

5.0 CGUNTS:

5.1 Use of a probe indicated that most of the remainLng inter-
ference being emitted by the test sample was coming from the
recording head and the control panel. It is safe to assme that

PIOJACT: VLP-7226
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0 th test sample Would met the radiated limits of mL-Z-I-20(Uu),

if the control posel were pounded and more adequate shielding wer
provided for the recording head.

6.0 CON SI"

6.1 Following incorporation of the suppression measures described
in paragraph 1.1 of this report and when tested as described, the
model f-700l AZ/GIJ-4 does not met the radio interference re-
quirements of Specification IIL-I-26600(USAF).

M: Ths results obtained in this tests as presented in this
report, refer only to the teat sample as submitted. Any changes
in circuit, components, grounding, bonding, or lead routing, regardles
how insignificant, may render this report invalid.

Engineer zone Ma r

MJICT: FLP-7226

-c



ZNGINEKNING DEPARqTMKNTNo1

FII.TRON COMPANY. INC.

0ENGINEERING TEST REPORT FLP-7226

RADIO FREQUEtNCY SUMMMO~ON L.ABORATORY
PROJECT Ampx Dots Products, Co. PAGE NO.

71-700, AH/GLH-4 Recorder/Rja-roducer DATE 28 Maorch 1961

3CAIM UCTZD ABZw-lp Ig umm

I Me-Zpfa Lin Lin C o.L- n raft

____ 08_ 3 L t_ _ _

.1*29 115 _ _ _ _____ _ _ _ _

• _____ 75 11051• 3 7973 102

.6 65 61 97
.8 62 59 9

1.0'1 55 56 90
1.5 47 34 84

2.0 3 8 , 4 4 - so 80

3.0 34 34-47.0 31

(.0 < 24 <-24
8.0 < 25 < 25 ...

-o- -i< : ---- 4-- ., --- -- ___ ____ __

< 24 < 24
4.0 < -< 28 _ _ -__

< 2 7 _ ( 7 I _27 - _

_- - 3- _

-- __ < I--Le than._ _ _ __ _ __ _ _

__ e-~asae nd __4ove _____ __/__

_________ ________________ _______ ______________________ ________
I-______ -----.- _____ ___ ____ ___ ______

______ 3/2/6 31:t8/61___________



Repor No I

ENGINEERING DEPARTMENT

FILTRON COMPANY. INC.
0 ENGINEERING TEST REPORT FLP-7226

RADIO P0OUUUCNY SUPPlUION LABORATORY

PROJECT Ampxm Data products, Co. PAGE NO. 2
F7-700 AMI/GIH-4 Recorder/Reugoducer DATE 28 March 1961

IL-- I mtr tual L-l-
_._Line 26600( Interferece 26600(USAF)

Le n C Lone.2L600( MC Reading Amplitude 8ec.Liit
6.1 10 10 33 6.1 14 7.5 21
6.5 16 16 33 6.5 20 12.5 21

11.8 a 9 33 8.0 13 4. 2o
12.1 10 11 1 33 1 99.0 11 21 25
18.0 4 4 33 974.0 15 26 29

__ _ _ I94.0 22 32 * _ _ 30
_02.0 13 23 30
00 2IL 1 31 31

_ _ _ 170.0_ _26 3_7 * 32
- _ -77.0] 1_7 27 33

29.01 1 24 134-__ _0 8 27 34

I 379. 35
- -____-l_ 30 35 6

___ __ _ _ _32 1 36
______ ____ ZL00 i A12 ___7

ISt 527 38

,9. 1 21I 38
'50 10 122 3 2!

1 -. _ 10 21 40

0`77 3/28/_61

'I

-1 ______ ______ ___ _____ ____

S2MU •. Exceeds epecificat~ion limits (ace arttached graph)

All frequencioe are api~ozinat,

All readings are in db above 1 i&v

CI
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ENGINEERING DEPARTMENT

FILTRON COMPANY, INC.

0 ENGINEERING TEST REPORT FLP-7226

RADIO FRIQUN•Cy SUPP•MION LABORATIORY

PROJECT Lagex Data Product$. Co. PAGE NO. 3

it700. AN/GLH-4 Recorder/ieproducer DATE 28 Narch 1961

ANM ... UM&AD HUBUIWENTS

I. in uterfri 6600( 1

I C lead tug 'W•~ I• ________ I.5 .. 33 <. oA64 [ _ 77 _ _ _ _ __ _

!__ 34 •fl 7__ RS '_1_ _

-I 1 L _1 1 76

l~• J ~ : K _J-. . _____+.....

.. • LQ __ _•IL ..... ,:___ __ I ... _ 1 , . .

1330 fig•, s l

I. F.• < -7 ] _ _ •I _ _ -

zo~ s •u 'i 's -______

1A 99} -C i

+o~ • • _8_•- [... 8 1 - I_ _ _

A 1I _ __ __ _

4-do2o i -e SA4• i f i 1 [ ... I ..

AI -,-I -c ___V

A 4-1

3 A A 41- -ma__

j ~ MM1I No Broadband Radiated Imteuference levels euceeded amieat.

S]All readinss ar n db above 1 j~v/mc.

1.7e

I
I/

5 SI@N~ J 9 A TSwenimA w..~. OT N R S~
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FIfNAL TEST REPORT

ON

FR- 700 AN/GLH-4 (XZ.V-1) RECORDER/REPRODtUER

SERIAL NO. 104

FOR

AMPEX DATA PRODUCTS COMPANY

PROJECT NO. FLP-7387

FILTRON COMPANY, INC.
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SYSIEMH ENGINIEING DIVISION



ADMINISTRATIVE DATA

PURPOSE OF TEST: The purpose of this test was to determine conformance
of the described specimen to the radio interference requirements of
Specification MIL-I-26600 (USAF), or to determine suppression measures,
as required, to reduce the specimen generated interference to a level
acceptable under this specification.

MANUFACTURER: Ampex Data Products Corp.any, 860 Charter Street
Redwood City, California

MANUFACTURER'S TYPE. OR MODEL NO.: FR-700, AN/GLH-4, Recorder Reproducer.

DRAWING, SPECIFICATION, OR EXHIBIT: Test Procedure, FLP-7226, and
MIL-I-26600 (USAF).

QUANTITY OF ITEMS TESTED: One (1)

SECURITY CLASSIFICATION OF ITEM: Unclassified

DATE TEST COMPLETED: October 7, 1961

TEST CONDUCTED BY: Filtron Company, Inc., 926 Industrial Avenue
Palo Alto, California

TEST CONDUCTED FOR: Ampex Deta Products Company, 860 Charter Street
Redwood City, California

DISPOSITION OF SPECIMEN: Returned to Ampex Data Products Company

ABSTRACT: Radiated and conducted interference and susceptibility
measurements were perforned on the FR-700, Type AN/GLH-4(XW-l) Serial
No. 104. The results of these tests indicate that the described
specimen meets the radio interference requirements of Specification
MIL-I-26600 (USAF).

PROJECT: FLP-7387



FACTUAL DATA

1.0 DESCRIPTION:

1.1 The test specimen was a Model FR-700, Type AN/GLH-4(XW-1), Serial
No. 104, manufactured by Ampex Data 'lroducts Co. The unit is a Wide
Band Magnetic Recorder/fteproducer, with a Filtron Line Filter, Type
FA-6883 installed, that has been developed for the United States Air
Force by Ampex Data vroducts Company. The unit was modified to include
a completely shielded enclosure to house the filtered driver and
modulator cards. This machine is capable of recording wide band signals
from ten cycles to four megacylces, on two tracks for one-half bouT,
or single track for one hour. Two auxiliary tracks are available for
recording signals from 20 CPS to 15 NC.

1.2 The following accessory equipment. required to provide the operating
conditions under which this test yes performed, was employed:

1.2.1 Oscilloscope, Tektronic Type 545-A, Serial No. 027689, last date

of calibration 5/11/61.

2.0 TEST EQUIPMENT:

2.1 Empire Devices Radio Interference Field Intensity Meter, Model
NF-105, Serial No. 128, with dipole antenna UM--10 and rod Antenna
VA-105.

2.1.1 This instrument contains an internal calibrating device rated by
the manufacturer as a secondary standard. The date of last frequency
and sensitivity calibration was June 1, 1961.

2.1.2 Prior evaluation of thr. interference measuring instrument
determined the inherent noise level of the receiver to be 36 db, or
less throughout the entire applicable frequency range.

2.2 Filtron FSR-703N Line Impedance Stabilization Networks, 2 each,
per MIL-1-26600 (USAF).

2.3 Three Signal Generators were used to provide RF susceptibility
voltages.

Hewlett-Packard Type 606, Serial No. 139-00601.
last date of calibration March 17, 1961.

last date of calibration April 11, 1961.

PROJECT: FLP-7387



General Radio Signal Generator, Type 1021-42, Serial No. 1709,
last date of calibration April 11, 1961.

2.4 Audio Generator HP 200 CD, Serial No. 203-31838, last date of
calibration May 8, 1961.

3.0 TEST PROCEDURE:

3.1 Employing a 12 x 24 x 8 foot shielded enclosure, the test specimen,
as received, was set up for radio interference test as prescribed by
Specification MIL-1-26600 (USAF) at a test site located on the premises
of Filtron Company, Inc., 926 Industrial Avenue, Palo Alto, California.
Appropriate line impedance stabili•ation networks were inserted in each
115 volt 60 CPS lend.

3.2 Conducted broadband interference measurements were made on these
lines over the frequency range of .15 to 25 mc to determine conformance
to specification.

3.3 Conducted C14 interference measurements were made on the power input
circuits over the applicable frequency range of .15 to 25 mc in accordance
with specification.

3.4 Radiated interference measurements were made over the frequency
range of .15 to 1000 mc with the antenna of the test equipment located
and oriented as prescribed by specification.

3.4.1 Specification prescribed antenna induced voltage was determined
as follows:

Frequency 50 mc
Meter Reading < 38 db above 1 Mv/mc
Antenna Factor 8 db
Cable Loss Factor 2 db
Actual Interference Amplitude < 48 db above 1 c/!mc

3.5 Susceptibility tests, as required, were performed in accordance
withi specification by injecting the prescribed RV voltages into the
power input circuits. The entire test specimen was then subjected to
an externally generated field of radiated R? energy.

3.5.1 Monitoring for malfunction, or degradation of performance during
susceptibility testin3 was accomplished by continually monitoring recorder
tape while subjecting the sample to RF voltages, as per paragraph 3.5 of
this report, and monitoring the tape for undesirable signals on completion
of test.

PROJECT FLP-7387
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S4.0 .TtT RESULTS:

4.1 Following incorporation of the suppression wnasuroe described is

paragraph 1.1 of this report, broadband conducted interference was found
to be within the limits of MIL-I-26600 (USAF) throughout the applicable
frequency range. The resulting interference curve most closely
approaches specification limits at .15 me where the interference level
was determined to be 100 db above one microvolt per mc and specification
limit is 115 db.

4.2 Following incorporation of the suppression measures described in
paragraph 1.1 of this report CW conducted interference was within the
limits of MIL-1-26600 (USAF). The maximum CW interference was 11 db
above I uv at approximately 6 mc, which is 22 db below specification
limits.

4.3 No broadband radiated interference in excess of ambient levels
was encountered over the entire frequency range.

4.4 olllowing incorporation of the suppression measures described
in paragraph 1.1 ot this report CW radiated interference was within
the limits of MIL-I-26600 (USAF). the maximum CW interference was
15 db above 1,v at approximately 30 mc which is .5 db below specification
limits.

4.5 Susceptibility tests indicate that the described specimen meets
the requirements of Specification MIL-1-26600 (USAF) since no malfunction
or degradation of the test sample's performance was detected when
monitored as described in paragraph 3.5 of this report.

5.0 CONCLUSION:

6.1 Following incorporation of the suppression measures described
in paragraph 1.1 of this report, when tested as described, the Model
FR-700, AN/GLH-4(XW-1) meets the radio interference requirements of
Specification HIL-1-26600 (USAF).

NOTL: The results obtained in this test, as presented in this report,
re-er only to the test sample as submitted. Any changes in circuit,
components, grounding, bondinZ, or lead routing, regardless how
insignificant, may render this report invalid.

Lngineer
WIllia& A. Rawlingss

Approved by:, C_ L 10 4 .c .
Peter F. Spencer f
Zone Manager PROJECT: FLP-7387
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ENGINEERING DEPARTMENT

FILTRON COMPANY, INC.
0U ENGINEERING TEST REPORT

RADIO PREQU6NCY SUPPRESSION LABORATORY

PROJECT A= DATA PRODUCTS CO. PAGE NO. I
_ DATE October 8. 1961

Q---. RADITD U mIWrMJRIKUlE C.W. CONDUCTED INERFERENCE
Pm. Inter- NIL-I Inter Inter. NIL-1-

S feence 26600 MC Amplitude Amplitude 26600
A__ _ L Line 1a 1h___ _ SLec,_LIM _

5.9 10 21 11 33 1
6.0 5 21

14.3, 9 162o. 1 1-.5......

S27 30
is 27 3.

--I
- --_____.1-__i -l~- • i -.-- ,.__ ____

Al readigs re nd above

SI NE 
,"~ I

___ ___ .- ______ _ -. ___ ______
__- - __ _ _- _ ___ __ _

All readings are in db above lily

* Denotes out of spec. reading
S| No other CW signal. yore encountered within the applicable frequency

i• tenge of MIL,-I-26600 (USAF).

I
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Report No.1.LP-7387

ENGINEERING DEPARTMENT

10) FILTRON COMPANY. INC.

ENGINEERING TEST REPORT
RADIO FREQUENCY BUPPRUIION LADORATORY
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All reading& are in db above 1 pv/=
jNo buiadbnd radiated interference levels exceeded amient.
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